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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
Washington, D. C., February 10, 1893. 
Srp: I have the honor to transmit for publication the following re- 
‘port upon investigations relating to the treatment of lumpy-jaw, or 
actinomycosis, in cattle, together with a detailed report upon the ex- 
periments conducted at Chicago by Dr. V. A. Norgaard, to whom was 
assigned the personal supervision of the work. 
Very respectfully, 
Dr. D. E. SaLMon, 
Ohief of Bureau of Animal Industry. 
Hon. J. M. Rusk, F 


Secretary of Agriculture, ji 












TREATMENT OF LUMPY-JAW, 


he consumers of meat from any carcasses that were in the slightest 
ee dangerous to the publie health. 
1@ matter has been 2 dificult one to adjust because there existed, 
) the one hand, a board which has not hesitated to make the most 
ni assertions, alarming to the consumers and damaging to the 
meat trade of the country, and on the other, a body of consumers ex- 
ig us to the quality of their food, sensitive to any aspersions upon 
it, and disposed to ask the destruction of meat though perfectly whole- 
some, if a breath of suspicion had been directed against it, This dis- 
position of consumers, and the desirability of protecting the public 
health at any cost, no doubt accounts for the ability of the board to 
maintain its seizures for so long a time, though they were generally 
recoguized as unjust, and suspected to be without legal authority. 

In the spring of the year 1892, the attention of the Department was 
called to a remedy which appeared to have extraordinary effects in the 
treatment of this disease. An experiment was made on a single steer, 
which was badly affected, by Dr. Norgaard, an inspector of the Bu- 
rean of Animal Industry, and this steer was completely cured, 

The following announcement was then made for the information of 
those interested in this subject: 


‘Tho interest whieh has boon shown by the stockmon of the United States in regard 
to the disease known as “Iumpy-jaw,” or that form of actinomycosis which appears 
y ‘ax external swellings on the head, renders it desirable that a preliminary statement 
should be made concerning the treatment of this disease. Until recently it has been 
| ‘the opinion of the veterinary profession that a cure could only be obtained by a sur- 
gical operation, and that this should be performed in the early stages of the disease 
in ordlor to insure success, 
| In Mareb last an important contribution to our knowledge of this subject was 
maie by M. Nocard, of the Alfort Veterinary School, in a communication to the 
Pronch Central Society of Veterinary Medicine. He showed clearly that the acti- 
Homycosis of the tongue, a disease which appears to be quite common in Germany 
and is there known as “ wooden tongue,” could be quickly and permanently eured 
by the administration of iodide of potassium, M. Nocard calls attention to the 
success of M. Thomassen, of Utrecht, who recommended this treatment as long ago 
a8 1885, and who has since treated more than eighty cases, all of whieh have been 
enred. A French veterinarinn, M. Godbille, has treated a number of cases with the 
Same remedy, all of which have been cured, M. Nocard also gives details of a case 
which was cured by himself. 

All of the cases referred to were actinomycosis of the tongue, and no one appears 
to have attempted the cure of actinomycosis of the jaw nntil this was undertaken 
by Dr. Norgaard, veteriuary inspector of the Burean of Animal Industry. Heselec- 
tod a young steer in April lust, in fair condition, which had a tumor on the Jaw 
measuring 15} inches in circomference, and from which a discharge had already 
been established. This animal was treated with iodide of potassium, and the result 
‘Was 4 complete cure, as stated in the reports which were recently given to the press 
at the time the animal was #langhtered in Chicago, Lf lumpy-jaw can be cured 80 
easily aud cheaply as this experiment would lead one to suppose, the treatment will 
prove of great value to the cattle-raisers of the country, As is well known, there is 
a considerable number of steers weekly coming to our markets which are condemned 
becanse they are diseased to such an extent that the general condition of the ani- 
mal is affected, If these could be cheaply aud readily cured by the owners, it would 
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the representatives of the Bureau what he had doue, 
cate to the inspector present on the part of the city to 
eighteen carcasses which had been passed by the in- 
fet the Burean of Aninied Gnilusicy, und tagyed with the meat: 
on tag of this Department, were affected with actinomycosis. 
result of this the Chief of the Bureau was notified by the city in- 
_ spector that these carcasses could not be sold for consumption in the 
city of 
It should be stated that, during the whole day, in spite of the offen- 
‘sive action above mentioned on the part of those representing the State, 
these gentlemen were treated with every courtesy and given every 
speallsy on making tele examinations, and no disagreeable word was 
their presence by any one representing this Department. 
‘Phe inspectors of the Bureau of Animal Industry condemned every 
earcass in which a lesion was found which was of sufficient importance 
to justify the least suspicion that the carcass would be affected by it. 
None of the eighteen carcasses passed by the United States inspectors 
and condemned on the certificate of the State veterinarian were affected 
in such a way as to cause any suspicion in the minds of any of the 
of this Department as to the perfect wholesomeness of 
the carcass, The lesions in all were very small, in one case not being 
Jarger than a grain of wheat, and in every case being insignificant. 
| na number of the cases these lesions, when examined microscopically, 
were found to be free from the actinomyces fungus, and, consequently, 
in these cases, there was an error of diagnosis on the part of the State 
veterinarian. I have been informed by Dr. Melvin that cases with 
mach larger lesions than existed in any of the eighteen eases men- 
tioned have frequently been passed by the State veterinarian in his 
inspections at the stock yards and allowed to go on the market as fit 
for food. If the statement is correct, which was freely made, that no 
larger proportion of these carcasses were passed than were ordinarily 
among the lumpy-jaw animals which come to the stock yards, 
that of itself is sufficient evidence that the carcasses about which this 
unfortunate difference of opinion exists should have passed, because 
no animal without greater lesions than many of these had would have 
| been held for examination. 
From the statements made above it will be seen that the inspection 
| thade by the inspectors of this Department was entirely ignored, and 
that the State representatives, who were present by the courtesy of the 
Department and who have no responsibility as meat inspectors, as- 
sumed authority to certify as diseased the carcasses of animals belong- 
ing to the Department which the Government inspectors declared to 
he entirely it for food. Considering all these circumstances, and partic- 
wlirly that Government property was at stake which these gentlemen 
had shown their determination to cause to be destroyed by misrepre- 
sentation, I decided that it was no longer my duty, either on the 
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condemned, then a much greater number of animals would 

be sacrificed, If a great department of the National Goy- 

i can not seeure justice in the inspection of animals belonging 

hen it has the undoubted authority to make such inspection 

its own inspectors, then the individual shipper certainly has a 

ery small chance to secure justice in the handling of his product. 

‘T would ask attention to the fact that the Union Stock 

Yards of Ohicago is one of the channels of interstate commerce; that 

the cattle received there do not eome from the State of Llinois alone, 

but from nearly every State of the Union; that this is not their final 

destination, but that many of the animals and most of the products are 

shipped from there to other States. From these reasons it would 

‘appear that the United States Department of Agricultare should have 

jurisdiction in such yards, both to prevent the spread of contagious 

} diseases and to insure a just and uniform inspection of animals and 

meats, 

The experience in the slaughter of the animals belonging to the 

__. Department, and the action taken by the State veterinarian, evidently 

under the direction of the board of live stock commissioners, convinces 

me that there is much truth in the charges of arbitrary and incon- 

sistent condemnation, and that something should be done by the 

United States Government to secure justice to the many cattle owners 

in various parts of the country, who are under the necessity of shipping 
their cattle to the Union Stock Yards of Chicago for market, 

Of the eighty cattle slaughtered on November 29, forty-three were 
pronounced practically cured and fit for food by the inspectors of the 
Bureau of Animal Industry, and twenty-five were pronounced to be 
completely cured aud fit for food by the State veterinarian. Consider 
ing that this number included forty of the very worst cases taken for 
experiment, the result can not but be considered as extremely satis- 
factory. Lf the conclusions of the Bureau inspectors are taken, the re- 
sult is a cure of 53 per cent of the affected animals; while should we 
f the extmordinarily biased report of the State veterinarian, we 
still find that over 31 per cent of the animals were completely cared. 
alae ddd to the press by the State board explains 












NO CURES OF LUMI'Y-JAW BEFECTED, 
- 
KMPORT OF STATE VETERINARIANS ON EXPERIMENTS MADE IN CHICAGO. 








Sreincrin.n, It., December 7 (epectal). 
‘The State board of live-stock commissioners to-day gave ont for publication the 


following: 
Curcago, IM, Peoember 5, 182, 
‘To the State Board of Live-Stock Commissioners, Springfield, [Ur 
‘GentiemeN: Tuesday, the of Novomber, at the request of Mr. MoCVheaney, 
of your board, we, the assisted in making post-mortem examinations 
_ af 80 bead of cattle thut were slaughtered in Heas Brothers’ slaughterhouse in this 
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their action either in 1889, 1890, and 1891, or in 1892 was unskillful 
and lacking in uniformity or that they purposely modified their prin- 
ciples of inspection in order to disparage the results of this experiment. 
Whatever may be the final conclusion as to the cause of their action, 
the open hostility of the board has been apparent from the time the 
first animals were selected, and it has coutinued with increasing inten- 
sity as the success of the treatment became more and more apparent. 

As the officiousness of the State inspectors made a proper inspection 
by the Bureau inspectors a difficult matter, and as the former assumed 
jurisdiction as meat inspectors which is not given them by law, and as 
finally they had shown a determination to cause the destruction of 
carcasses of cattle belonging to the Government, which carcasses were 
not diseased, I decided not to invite them to be present when the next 
lot of cattle was slaughtered. 

On December 2 a lot of twenty head, all of which had been cured, 
were slaughtered at the same place, in presence of the Bureau in- 
spectors above named and also of the inspector of the city department 
of health. Every one of these animals was free from disease, as was 
shown by the most careful post-mortem examination. ‘ 

The examination of the one hundred head of cattle first slaughtered 
shows, according to the reports of the Bureau inspectors, who were un- 
biased and had no interest in the experiment beyond a desire to get 
accurate results, that sixty-three of these animals had been cured by 
the treatment. This is a cure of nearly two-thirds of the animals 
treated, and certainly can not be surpassed by the results of treatment 
with any of the internal diseases of a progressive nature which affect 
animal life. This is the more gratifying as some of the animals which 
were pronounced healthy by the State veterinarian had been affected 
with enormous tumors, which entirely disappeared during the course of 
the treatment. 

The following correspondence in regard to the slaughter of twenty 
animals without notifying the State board explains itself: 


State oF ILLINOIs, EXECUTIVE OFFICE, 
Springfield, December 3, 1892. 

Dear Sir: Complaint is made to me by the live-stock commissioners of Iinois 
that on yesterday the second consignment of cattle delivered to your agent for exper- 
iment were slaughtered in Chicago without notice to the live stock commissioners 
of this State. I am also informed that there was an agreement previously entered 
into, when these cattle were taken for experiment purposes, that the live stock com- 
missioners would be notified when said cattle were slaughtered, and afforded an op- 
portunity to make a post-mortem inspection. 

Permit me to call your attention to this complaint, believing that you will direct 
youragents in Chicago to carry out the agreement above named, and that, before 
slaughtering the remaining cattle under experiment, the commissioners will be duly 
notified and given an opportunity to make an inspection, 

Yours, very truly, 
Josery W. FIFER. 

Hon. J. M. Rusk, 

Secretary of Agriculture, Washington, D.C. 
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which was of so scurrilous and discourteous a character that it was re- 
turned to Gov. Fifer with the following letter: 


U. 8. DkPARTMENT OF AGRICULTURE, 
Orrick OF THE SECRETARY, 
Washington, D. C., December 19, 1898. 
$1R: LT inclose herewith o communication addressed to me by the chairman of the 
Mllinais State board of live-stock commissioners, which not only refers to a number 
of matters with which he has nothing to do officially, but which is so discourteous 
in its tone that I must decline to receive it. If the board mentioned has anything to 
bring to the attention of this Department which you deem proper to transmit, I shall 
be glad to give it careful consideration, but I can not have any direct communica- 
tion with a man in that position whose ideas of official courtesy are exemplified by 
such a letter as the one I return. 
The letter in question is incontestable evidence of Mr. McChesney’s unfitness for the 
oftice which he holds, 
Very respectfully, 
J. M. Rusk, 
Seeretary. 
Hon. Josepn W. FIFen, 
Gorernor of [Mlinoix, Executive Mansion, Springfteld, Tl. 


To this the governor replied as follows: 


State or Intinors, Executive OFFicr, 
Springfield, January 3. 1898. 

My Drar Sir: I am in receipt of your favor of December 19, and contents noted. 
When I received your letter of December 6 I immediately called upon the bourd 
of live-stock commissioners of this State for a full and complete statement con- 
cerning their action in the matter of diseased cattle turned over to your Department 
for experimenting in the city of Chicago, and I inclose yous copy of their report to 
me on that subject, dated December 16. 

I regrot exceedingly the conflict that has arisen. I had no knowledge whatever, 
directly or indirectly, that Mr. McChesney would write you as he did under date of 
December 16, and I regret exceedingly that he did so. My administration closes now 
in a few days. The general assembly of this State convened to-day. I am very 
busy with official business that must be closed out before I give up the office to my 
successor. Were it not that my term of office expires in a few daya I would give this 
controversy between the live-stock commissioners and your representatives further 
consideration. . 

Assuring you of my high regard and esteem, I remain, yours very respectfully, 

Joserh W. FirEr. 





Hon. J. M. Rusk, 
Scoretary of Agriculture, Washington, D. C. 


The Secretary of Agriculture replied to the above letter and asked 
for the removal of the quarantine which the board had again imposed 
upon the cattle. His letter is given below: 


U.S. DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SKCRETARY, 
Washington, D. C., January 7, 1893. 

My Drar Sir: I amin receipt of your very satisfactory letter of the 3d instant, 
for which I wish to express my thanks. The report of the board of live-stock com- 
missioners, which yon state was inclosed, has not reached me, and for that reason I 
do not know what position they have takon in regard to the cattle belonging to this 
Departinent, 








this quarantine removed, 80 that the cattle can be shipped to Chieago for 
the first of noxt week. 
sore that you have been desirons of giving every facility for muking this ex- 
which is of so much interest and value to the farmers of your State and 
the whole country, and that you are willing to do everything in your power to 


‘prevent delay in completing it, and giving the resulta to the cattle owners, to whom 
it is of vital importance, 

‘There was no reason whatever for the board of live-stock commissioners to put 
@ Quarantine upon these cattle, because they knew very well that I would ship them 
to Chicago and have them slanghtered. Cattle affected with actinomycosia are daily 
aliowed to be shipped to the Union Stock Yards for slaughter, and, therefore, in case 
any of these are still affected, this Department is asking nothing beyond what is 
allowed without restriction to every cattle owner in the country. 

T hope that the board of live-stock commissioners will no longer be allowed to 
maintain their position for the purpose of obstracting an investigation made aa 
much in the interest of the people of your State as for the people of any othersection 
of the country. 

Assuring you of my appreciation of your courtesy in this matter, 1 am, very re- 
apeetfully, 

J. M. Rese, 
Secretary. 
Hon, Josren W. Pirxn, 
Gorernor of HMinois, Springfield, TM. 


INJUSTICE TO OWNERS OF LUMPY-JAW CATTLE. 


Although the Mlinois board of live-stock commissioners began quar- 
antining and condemning cattle affected with actinomycosis in 1888, it 
was not until their meeting of Febraary 21, 1890, that they discovered 
that the owners of such cattle were only receiving from $2.50 to $4 per 
head for them. This was less than the value of their hides, Even at 
that late date the board did not make the discovery itself, but the facts 
were presented to it by a committee of the Live Stock Exchange. 

It is usually admitted that when the property of citizens is taken and 
destroyed for the good of the community, the citizen who suffers the 
joss should receive a just compensation, and the law of Ilinois under 
which the board las acted provides for the appraisement and compen 
sation for cattle destroyed to prevent the spread of disease, Althongh 
the cattle affected with actinomycosis were ostensibly condemned to 
prevent the spread of that disease, it appears that no appraisement or 
compensation has been made as provided in the law. On the contrary, 
the destruction of these animals was enforced without any compensa- 
tion from the State, and with no effort on the part of the board to see 
that the owners received even a just compensation from the parties 
‘who took possession of the carcasses, The Owners were powerless. 
‘The cattle were seized and destroyed by order of the State board, and 
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the carcasses were turned over to theUuion Rendering Company, which 
gave for them what it saw fit, andno more. The result was the owners 
were robbed of two-thirds or three-fourths of the value of their cattle 
even for rendering purposes. 

According to the inspection rules of every country which carries on 
a@ meat inspection, and also according to the teachings of the most 
eminent scientists who have investigated the question, actinomycosis 
is generally considered a local affection, and in its early stages does 
not affect the general health of the animal or the wholesomeness of the 
meat. There is no good reason, consequently, for condemning animals 
in good condition which present only a small swelling on the jaw caused 
by the actinomyces fungus, and from which there is no discharge. In 
this case the part of the animal involved is not used for food, and when 
that is removed it is the general opinion of scientists that the remainder 
of the carcass is not affected. To condemn and destroy such car. 
caases as this is, therefore, unjustifiable from any point of view. It is 
especially uncalled for as an act to prevent the spread of the disease, 
as the most extreme believers in the contagion theory can not explain 
how the disease could be transmitted from an animal which had no 
discharge from the tumor by which the fungus could be disseminated. 

It has not been uncommon to see steers in fine condition, weighing 
from 1,600 to 1,800 pounds, and worth 5 cents a pound, condemned be- 
cause of a small swelling on the jaw which was scarcely more than vis- 
ible. Such a steer would bring on the market for beef $80 or $90, but 
when condemned and delivered to the Union Rendering Company, the 
owner received, according to the board’s own statement, not to exceed 
@4. And this wholesale appropriation of the farmer’s property was 
allowed to proceed for nearly two years betore the members of the 
board became officially aware of what an outrage they were assisting 
to perpetrate. 

Since that time a more satisfactory arrangement has been made, 
through the exertions of the Live-Stock Exchange. Under the new 
plan the carcasses are turned over to a rendering establishment in the 
stock yards, and the owner receives 1 cent a pound, less 83 a head. 
That is to say, the owner of a steer weighing 1,600 pounds would now 
receive $13 for the carcass. Even this is less than its real value for 
rendering purposes. In disposing of the cattle purchased by the De- 
partment for the experiment, no difficulty was found in getting offers 
of 1 cent a pound without any discount. An offer of this kind was 
received from the very firm which obtains the other cattle condemned 
at $3 per head less. The conclusion is unavoidable, therefore, that the 
shippers of these cattle do not receive as much by $3 a head as they are 
entitled to and as the carcasses are really worth. 

If we should admit, which we do not, that the condemnation of the 
board is in all cases legal and justifiable, there would still remain this 
great wrong of forcing the owners of these cattle to take $3 per head 
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ey are actually worth when sold with an opportunity for free 
ition in the purchase. One would suppose that a board assum- 
, and the responsiblity of making such seizures, would 
ri ‘{¢ fnoumbentrupon itself to eee that the owners were fairly treated 
disposal of their property, but apparently this is not the case, 


HE JURISDICTION OF THE ILLINOIS BOARD OF LIVE-STOCK COM- 
MISSIONERS OVER ANIMALS AFPECTED WITH LUMPY-JAW. 


The Winois board of live-stock commissioners is given no authority 
or duties by law in the inspection of meat. It was created to suppress 
and prevent the spread of contagious diseases among animals in the 
State of Minois, Its powers to quarantine and canse the slaughter of 
| animals is expressly limited by the statute under which it acts to ani- 
mals affected with “dangerously contagious or dangerously infectious 
| disease.” Lumpy-jaw is, in the opinion of the State veterinarian, a 
| dangerously contagious disease, and consequently the board assumes 
| that it is fully empowered to quarantine and cause the destruction of 
animals so affected, 

As many of the carcasses destroyed were plainly unfit for haman 
food, being emaciated and in some cases affected with a more or less 

form of the disease, there were many who were inclined to 
sustain the action of the board on this account, even if it should be 
shown that the disease was not “dangerously contagious” and con- 
sequently not within the intent of the law. However, the board did 
not confine itself to such eareasses, but seized animals in good condi- 
tion, with only small lamps which were not discharging, and in general 
| their actions were so arbitrary, dictatorial, and burdensome, that the 
| eattle-owners of a large section of the country tributary to Chieago 
Lave been loud in their protests and vigorous in their demands for 
relief. 

‘This situation raises the question as to whether the board has, under 
the Tlinois Jaw, any jurisdiction over animals affected with this 
disease—in other words, whether actinomycosis is a dangerously con- 
tagious disease, as stated in the opinion of the State veterinarian. 
‘To sustain itself the board has collected a number of reports of ex- 
periments in which it is alleged that the disease was communicated by 
inoculation with the tissue and discharge from the diseased parts of 
affected animals. 
| The reasoning appears to be that if a disease is inoculable it must be 

contagious, and if it tends to progress until the life of the animal is 
destroyed it must be dangerously contagious (Report, 1890, p. 20). This 
reasoning may be satisfactory to the board, but it will hardly be con- 

f sidered so by any unbiased scientist. 
Tn the first place, a disease is not necessarily contagious becanse it 
is inoculable. Pywmia, septicemia, malignant mdema, black quarter, 
aud tetanus (lockjaw) are all inoculable diseases, much more so than is 


| 





of various kinds which are infected, and which accidentally 









has been experimentally transmitted by inoculation from diseased to 
healthy animals. A large proportion of the successful inoculations 
were made with rabbits and goinea-pigs—animals which are very sus- 
ceptible to most kinds of infection. In some cases large animals haye 
been nsed, and with these the disease has been sometimes transmitted, 
and in other cases no result has followed the inoculation. The methods 
employed have been to deposit infections matter in the abdominal eay- 
ity or in the connective tissue, or to inject it directly into the blood 
vessels. The results in most of the cases are of theoretical rather than 
practical value, because it is not likely that animals would be acciden- 
tally inoculated into the abdominal cavity or into the blood vessels. It 
is also an admitted fact with other diseases that those which require 
wounds of the skin and mucous membrane for the parasites to gain en- 
trance to the tissues only in exceptional instances spread from animal 
‘to animal under natural conditions. So with actinomycosis, it is theo- 
retically possible, but not probable, that an accidental inoculation 
might oceur by which the disease would be transmitted from a dis- 
eased toa healthy animal. This contingency is too remote, however, 
according to our present knowledge, to give any warrant for consider- 
ing the disease as dangerously contagious. 

The Illinois board of live-stock commissioners admits that before 
suppuration sets in, and there is a discharge, the disease is probably 
not transmissable, naturally, from one animal to another. (Rep, 1890, 
p- 20.) This conclusion is incontestable, but in spite of it many ani- 
mals, which did not have a discharge, have been seized by order of the 
board, taken from the owners and condemned to the rendering tanks. 
How the board can justify sneh action under a Jaw which only permits 
it to quarantine and slaughter animals affected with a ‘ dangerously 
contagious ” or “ dangerously infectious” disease, it is difficult to un- 
derstand. 


‘If this board actually believes that actinomycosis is a dangerously- 
disease, its action has not been consistent with that opin- 
jon. Affected animals have been allowed to come freely into the Union 
‘Stock Yards to the number of 100 or 200 a month. They go into all 
of the pens, mix with thousands of cattle, and the action of the board, 
instead of hastening their slaughter, actually delays it and gives ad- 
ti opportunity for contagion, 
‘The diseased animals, instead of being slaughtered as soon as dis- 
red, are placed in open pens, surrounded on all sides by healthy 
e, and are held in that condition until the end of the week, when 
veterinarian comes and decides as to whether they shall be 
ornot. There is no effort to clean and disinfect the pens 

















“TREATMENT OF LUSPY-JAW. 


1 for the inspection of meat. Hit has not, then its acts 

animals and meats for the purpose of preventing certain 

from going on the market for food can only be considered ax 

‘In that case there would be no need of considering whether or 

ycosis might be communicated to the consumers of the flesh 

Pi hativded scimali, an tha anestion atissue would turn on the jurisdic- 
tion of the board, and the cattle owners would thus secure relief. 

‘The danger of the transmission of this disease to people from affected 
‘animals has been insisted upon by the boardin such unequivocal terms, 
however, that a public interest las been aroused which makes it desir- 
able to quote the opinions of some of those unbiased scientists who have 
given most attention to the subject, Actinomycosis in people is a very 
ure disease, and but few cases are on record as haying occurred in this 
country, If there were any great danger of its being communicated by 
the flesh of affected animals we should certainly expect that it would 
be more frequent, On the other hand tuberculosis is one of the most 
common diseases of mankind, and is known to be communicable among 
animals by taking tuberculous germs with the food, and yet, as appears 
from Dr. Norgaard’s report attached hereto, the inspectors of the State 
board and of the city health department pay no attention to meat that 
is covered with tubercles even when it is exposed to their view in the 

Tuberculous meat is incomparably more dangerous 
than thatof animals affected with actinomycosis, and, hence, it is difi- 
cult to understand this inconsistency in the action of inspectors who 
elaim to be so solicitous for the public health. 

Prof. Crookshank, in the course of an exhaustive review of our knowl- 
edge of actinomycosis, published in the annual report of the agricul- 
tural departihent, privy council office, on the contagious diseases, 
inspection, and transit of animals for the year 1888, says, by way of 
conclusion ‘ 







‘The successful transmission of actinomycosis from man to bovines suggests inter- 
communieability, bat the négative evidence as to infeetion of man from bovines 
the view that the disease is derived from some source which is common to 

Doth species. (5. C., p, 115.) 

Th summing up the evidence as to the source of the disease in man, 
he says: 

Mony interesting observations have been made upon the origin of this disease in 
‘man. ‘T'wo cases have been recorded in support of the theory of direct infection 
from the cow. Stelzner described a case of the actinomycosis in aman whohad had 

re of wnimals some of which had suppurating glands, Hacker had a case of 
tongue in a man who had charge of cows, one of which had a tumor of the jaw, 
ye had opened. On the other hand, Moosbragger found that out of 75 cases 

Oo mien and 21 in women, including 2 children. In 11 of these the oceupa- 
stated. In 38 their oocupation did not bring them into contact with 

* ‘They were, for exampio, millers, glaziers, tailors, shop people, and 


Only 10 cases occurred among farmers, peasants, and furm laborers. In 
it of the 10 had the patient been in contact with discased animals, 
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Out of the 21 women there were only 4 peasante, and none of them had beon asso- 
ciated with diseased cattle. 

Infection by the flesh of diseased animals has aleo been disvussed, but there is no 
evidence of the prevalence of the discase among slaughterors and butchers, who 
would be particularly liable to it if flesh were a source of infection. Tho chances of 
infection by ingestion are miuimized by the flesh being slmost always cooked. Ao- 
tinomycosis occurs also in pigs, and pork is often eaten in an uncooked state, but 
Teraél has pointed out that this may probably be excluded, as many of the cases 
occurred among strict Jews. 

The evidence points to tho disense originating in man and lower animals from the 
same source, and there is a very atrong suspicion attached to cereals. This view is 
supported by important observations with reference to the part played by cereals in 
inducing the disease in cattle, which have already been mentioned, and it gains 
additional support from a caso described by Soltmann, where the disease resulted 
from swallowing an awn of barley. A boy, aged 11, accidentally swallowed an awn 
of Hordeum murinum. He became very ill and suffered great pain behind the sternum, 
extending over six intercostal spaces, and when opened the awn of barley was 
fonnd in the evacuated pus. The pain, however, continued and fresh deposits 
ocourred, and when the boy was taken to tho hospital the ray-fangus was detected. 
Possibly the spores of the fungus can be conveyed both by air and water. 


Friedberger and Fréhner, in the last edition of their excellent Treat- 
ise on the Special Pathology and Therapeutics of the Domesticated 
Animals, published in 1892, give the following unbiased opinions, which 
they form from the scientific investigatious made up to the present time: 





Experiments to transfer the samo to other animals have been made by several parties, 
but were always unsuccessful (Rivolta, Bollinger, Seidamgrotzky, Perroncito, Johne, 
Ullmann, Bodemer,Bostrém). Cattle, calves, goata, sheep, wethers, hogs, dogs, cats, 
rabbits, guinea-pigs, did not suffer after inoculation; only in some cases a granula- 
tion, outlined by inflammation, developed as the reaction of the organism against 
the inoculated foreign bodies. The alleged positive results of inoculation of Ponfik, 
Ieraél, Rotter, and Hanan refer, according to Bostrém, only to inoculation material 
which remained and was encysted (encapsuled). It appears that the actinomyces 
fangus produces a pathogenic effect only in that stage of devolopment roached in 
connection with the beards of grain; but when once introduced into the animal 
body it is no longer transferable, because it immediately assumes involution forms 
(calcification) after inoculation. The negative results of the inoculation experiments 
are of great importance for the solution of the question whether or not a transinis- 
sion’of actinomycosis occurs from animal to animal or from animal to man. All are 
of the opinion that an infection of this kind does not take place (p. 585). 

Inspection of meat.—As already mentioned in the article on ‘“ Pathogenesis,” it 
must be considered as very improbable that the actinomycosis is a contagious or an 
infectious disease in the sense of its transmission from animal to animal or from 
animal to man. A case ofinfection of man from cattle affected with actinomycosis 
has never been observed which was free from all objections. At the most,such a 
transmission may be considered perhaps as possible from a theoretical standpoint, 
but not as probable. Experience is positive against the occurrence of @ direct 
transmission. The actinomycosis, therefore, in relation to the inspection of meat 
is by no means so important as tuberculosis, even setting aside the fact that the 
former usually represents only a local affection. The meat of cattle affected with 
actinomycosis may be commercially dixposed of without hesitation after the affected 
parts have beon removed; it is objected to only in the rare cases of a generalized 
actinomycosis (p. 592), 









Se iieies es herite Goslinnt hs eaaalue Waite dan ad poleeSes 
as food is injarious to health. At any rate, we must deny the possi- 


for the meat of actinomycotic animals, Tho activity of the sanitary 
therefore be restricted to the detection of all organs affected with 
actinomycosis, and the withdrawal of thon: from the market as highly spoiled food 
‘prodacts in Pesci sina Ena apeall valiy Staged, Roctlend ens: nod be eevtulaty 
removed. In isolated lesious in the tongue this will usually be possible, and is 
on as the tongne is a valuable organ. In cases of generalization 
‘the whole animal is to be withdrawn from the market, becanse the generalization 
in actinonycosis seoms to have an entirely atypical canse, and the detection of the 
lesions (in the bone, in the depth vf the muscles) is much less easy than in 
sis,in which the regular lymph gland affection auswers as an excellent 
‘ for the discovery of the diseased areas, 

Prof. Thomas Walley, in the second edition of his very thorough 
Practical Guide to Meat Inspection, published in 1891, says (pp. 
135-387): 

‘Tho malady affects man, and is in him known ws actinomyconi# homints, andwhile 
it ns been transtnitted by inoculation from man to the calf (Crookshank), so far as 
Tam aware there is no direct evidence of the transmission of the disease from ani- 
mals to man. Nor indeed is snch a contingency ever likely to arise, seeing that the 
vitality of the spores of the hyphomycetes is mach inferior to those of the pathoge- 
netic fungi, and that the changes produced by itin the organs attacked aro ao marked 
‘as to attract the immodiate attention of even ordinary persons; and what is of more 

the lesions of the disease ure seldom localized, except in the pig, in the 
muscular tissnoofthe body, * * * Althongh certain organs, such ns the tongue, 
“may bo largely involved, there is not much accompanying fever or Interference with 
the normal fanctions or with the nutrition of the blood, and any systemic changes 
‘that arise are due mainly to unnihilation of the functions of the tongue, or of the 
particnlar organ involvod, and as a result of this a state of poverty is induced, See- 
ing that the disonso is rarely of asystemic nature, and that there ix an absence of 
fever, the nutritive changes induced in the muscles are so slight as to do away, in 
the great majority of cases, with the question of nocuity of the flesh; but, notwith- 
standing this, if there is any evidence of malnutrition of the blood or of the foals, 
‘the earcass should be condemned for homan food and in every instance the affectesd 
“organ or organs should be effectually destroyed. 


EXPERIMENT TO TEST THE CONTAGIOUSNESS OF ACTINOMYCOSIS, 


When the cattle affected with actinomycosis were placed under treat- 
ment 21 healthy cattle were placed among them in the stables in 
‘such a way that they would be most exposed to the infection of the 
disease, The healthy animals were tied between diseased ones, where 
they were obliged to eat food soiled with the discharges from the tu- 
‘mors, and where they could not but inbale the breath warm trom the 
lungs. There would appear to be no way possible of making ao moro 
severe test, and yet after being in-such proximity with diseased ani- 
for four months not @ single one showed signs of being affected 
‘ while alive or on post-mortem examination after they were 
slaughtered. 










EFFECTS OF IODIDE TREA1..— 


DOES THE IODIDE TREATMENT DRIVE THE DISEASE TU THE INTEn- 
NAL ORGANS? 


Ina weekly agricultural journal printed in Chicago appeared a state- 
ment, under date of December 7, 1892, of the results of the post mortem 
examinations made of the eighty cattle slaughtered on November 29. 
This statement was evidently inspired by the State veterinarian or 
one of his assistants, as the post mortem notes of each case as taken by 
these officials were given in full. In this statement occurs the follow- 
ing language: 

From the experiment just concluded we learn conclusively that iodide of potash 
has an effect upon cattle afflicted with actinomycosis, and possibly that it may oure 
vimple cases characterized by glandular swellings or abscesses not attached to the 
bone. The general effect, however, is more of a dangerous than beneficial character 
as regards severe cases of lumpy jaw, where suppurating tumors implicating the 
bones are noticeable about the head. Used in such cases iodide of potash apparently 
causes # superficial drying up of the suppurating sores which might lead the owner 
to believe that a cure had been accomplished, when, on the contrary, such external 
effects are no safe criterion of internal conditions. The post-mortem examination 
of animals s0 healed externally developed serious trouble within, trouble that had 
evidently been carried by the blood and possibly driven inwards by the drug em- 
ployed. 

The question now is, was there anything in the results of the exami- 
nation to justify the conclusion that there were more internal lesions 
than are usually found in animals affected with actinomycosis? So far 
from this being the case, there was a very much smaller proportion of 
the animals affected internally than was to be expected. The State 
veterinarian and his assistants are certainly the last people who would 
be expected to give the impression that a larger proportion of these 
animals were affected internally than is usually found. 

The following table is compiled from the reports of the Lllinois board of 
live-stock commissioners for 1890. It shows the proportion of untreated 
animals which were found affected in the lungs or abdominal organs: 





| Number of| Number Page of re. 








Date of examination. | animals | affected | port w! By whom examined. 
Mar. 11,12, 1 11| Dr. Bak 
Dec. 6, 1689. 





a Des. Casewell, Scott. Williams, 


10; Dre ker and Hughes. 
19 Do. 






Avg. 11, 1800 
Aug. 14, 1 


Total . 








Fully 76 per cent of these animals were, therefore, affected i 
lungs or abdominal organs. Now, taking the notes of the State 
inarian as published in the paper above mentioned, we find th: 
admit fifty-five of the animals had actinomycosis at the time of 
ter, while they found lesions of the lungs and abdominal organ: 
twenty-three; that is, turning all the facts so that they will 
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It can not be stated too emphatically nor repeated too often that the 
State veterinarian and his assistants carried out their examination with 
the determination to disparage the results of the experiment. Every 
inch of the intestines and every portion of the internal viscera were 
scrutinized in the most deliberate and anxious manner. The least 
abnormal sign, though it affected tissue of no greater magnitude than 
the head of a pin, was set down as a serious internal lesion caused by 
the actinomyces. Inspection of Dr. Norgaard’s notes will show that in 
a number of cases these lesions were examined microscopically and 
were proved to be free from the actinomyces germs. Anyone who 
examines the intestines of healthy cattle will find in their walls, in a 
considerable proportion of cases, such small tumors, which have not 
the slightest effect upon the health, and which in many cases are caused 
by animal parasites. To set these down as internal lesions of lumpy 
jaw is to show either deplorable ignorance of the subject or deliberate 
falsification of the facts. 

On January 23, 1893, the Secretary of Agriculture informed Governor 
Altgeld that the cattle remaining in the experiment were ready for 
slaughter, and requested the removal of the quarantine for that pur- 
pose. The gevernor immediately replied by telegraph that he had 
directed the board of live stock commissioners to permit the removal of 
the animals. 

The eighty-five animals which had been under treatment were slaugh- 
tered on January 27 and 28 at Hess Brothers’ slaughterhouse. There 
were present, besides the Chief of the Bureau of Animal Industry, the 
following members of the Bureau force: Dr. A. D. Melvin, chiet meat 
inspector at Chicago; Dr. W.S. Devoe, chief inspector for New Jersey; 
Drs. V. A. Norgaard and L. R. Baker, meat inspectors at Chicago; Dr. 
M. R. Trumbower, State veterinarian of Illinois, and the inspectors of 
the Chicago department of health. 

The number found on post-mortem examination to be cured was sixty- 
eight, or 80 per cent of the whole number. Of the seventeen condemned 
as not cured there were internal lesions of actinomycosis in the lungs 
of three. About 44 per cent of this lot of animals, therefore, showed 
internal lesions. ‘ 

Of the whole number under treatment, which were killed and exam- 
ined, viz, 185, there were found to be cured 131, or about 71 per cent. 
The number showing internal lesions was 7, or 3.8 per cent of the ani- 
mals in the experiment. 

This result is extremely gratifying, and proves that a large propor- 
tion of the advanced cases of actinomycosis are curable by the internal 
administration of iodide of potassium. If taken in the early stages of 
the disease, there is no doubt that 85 or 90 per cent would yield to this 
treatment. 
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ords given in the printed reports; and after the quarantine was re- 
moved from the cattle under experiment it was again imposed on 
December 31, when the results of the first killing became known. If 
these several actions were not taken in the first place with a view to 
preventing the experiment being made, and afterwards to disparage 
the results obtained, and to delay the completion of the test, it is im- 
possible for me to explain them on any other hypothesis. 


SUCCESSES OBTAINED BY INDIVIDUALS WITH THE IODIDE TREAT- 
MENT, 


A considerable number of cattle-feeders have tested the treatment of 
actinomycosis with iodide of potassium, and their results, so far as re- 
ported, have been tfemarkably successful. Below are given some of the 
letters received: 


Braprorp, STARK COUNTY, ILL., November 21, 1892. 
U. 8. DEPARTMENT OF AGRICULTURE: 

In October I received a circular giving treatment for actinomycosis. I tried it on 
three head of cattle, and it worked to a charm. I told other cattlemen, and several 
have tried the treatment. All are well satisfied but one, who informs me that he 
could see no change. His steer was very bad. The three I treated had not fully 
developed, and the veterinarian could not operate at the time. I therefore com- 
menced treatment, and all swelling of the throat disappeared. 

Yours, truly, 
R. W. Purves. 





Van Buren, ILt., Norember 22, 1892. 
Burrav or Anat. Inpustry, 
Washington, D. C.: 

I treated three 3-year-old feeding steers according to the advice contained in your 
circular of October 10, 1892, for actinomycosis, or lumpy-jaw, with iodide of potas- 
sinm. One had lump under the ear; ono on the jaw, and one under and between 
the jaws. The first was 3 inches in diameter; the second about 3} by 6 inches long, 
and the third about 5 inches in diameter. I commenced with 2 drams daily, and 
increased to 3 drams for twelve days, when the first named was entirely cured. I 
then gradually decreased to 14 drams, and at the end of sixteen days the second was 
cured, the third being cured on the twenty-first day. Tho three neaa were all 
slaughtered at Chicago thirty-five days from commencement of treatment. 

Yours, very respectfully, 
L, A. KEENE, 


Werron, Ciintox County, Iowa, November 26, 1898. 
Dr, D. E. Sano, 
Chief of the Bureau of Animal Industry : 


I received a cirenlar from your Burean on October 18, with instractions for the treat- 
ment of lumpy-jaw in cattle with iodide of potassinm. The cow I treated is 4 years 
old, and was bought ut a ale for a tritle on account of her jaw. I thought I could 
cure it with corrosive sublimate, but failed. The jaw had been affected for a year 
before I began the iodide of potussium treatment. I had it lanced several times, 
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and for two months it had been ranning almost constantly. I began the treatment 
on October 22, and gave 1} drams every morning for ten days, then every alternate 
morning for a week, and the Inmps are gone and the sore healed up. The cow now 
appears to be beginning to thrive, In this case, and it was a radical one, the treat- 
ment has been a positive success. 

Respectfully yours, 





Jonx Howat. 


Kine Center, Mo., December 2, 1892. 
Dear Sir: I have been reading of your experiments with iodide of potassiam. I 
would like to tell you of my experience with it. I have been treating “ big-jaw * 
with it for more than a year, and have cured more than twenty cases. * * * 
A.J. Wueattey. 





Hon. J. M. Rusk, 
Secretary of Agriculture, Washington, D. C. 


Creston, Iowa, December 5, 1892. 


Dear Sir: I tried your remedy for lumpy-jawod cattle on five steers ont of my 
herd, and it has proved successful in each case. 
Dang D. Dorn. 
Hon. J. M. Rusk, 
Secretary of Agriculture, 


Warsaw, IND., December 19, 1892. 


Drak Sin: Some two months ago I asked the Department for a bulletin on “Iumpy- 
jaw.” I had a 2-year old Durham heifer with a Inmp on her jaw the size of a 
‘small hen’s egg. 1 purchased 1 ounce of the prescribed remedy, iodide of potassium, 
divided it into eight portions, and gave as directed, in bran. I saw no change ex- 
cept the softening of the tumor. I bought another quantity, and after a rest of a 
week gave it in the same manner. The Imp has disappeared, except a small cal- 
lous. The animal's eyes became weak, which is the only change I conld sce. The 
last ounce of the remedy I gave in seven doses. I think the heifer is cured of the 
ailment. 

Yours, 








A. T. Coox. 
Dr. D. EF. SALMoy, 
Burcau of Animal Industry, Washington, D.C. 


ALGona, Towa, December 18, 1892. 
Dear Sin: Teured two lumpy ifers, a 3-year old and a 2-year old, giving 
each Lounce of iodide of potash, in six doses, two months ago, and as yet there 
is no sign of a return of the disease, 
Very respectfully, 





BR. W. Barrett, 
Hon. J. M. Rvsk, 
Secretary of Agriculture, 
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Krantone, Chautauqua County, N. Y., January 2, 1893. 

Dran Sir: Some time ago we wrote you, asking if the Department had ever made 
an investigation of the lampy-jaw in cattle, and we received in reply a circular con- 
taining the iodide of potassium remedy, and asked us to report results. We had 
two cases. 

No. 1, cow in milk, was taken in July. Had four different sores that discharged 
matter previous to treating her with this remedy. A local veterinarian had advised 
killing her. One of the sores has entirely healed; the other three are greatly dimin- 
ished in size. Her flesh has dropped off until she is getting quite thin, and is at the 
present time and has been for the last three weeks, very stiff. Her eyes discharge 
very badly; nose but little, and the onter skin looks as if some one had poured her 
hair fall of the coarsest bran. Her appetite is as good as any cow we have. 

No. 2, a cow also in milk when taken, but dried off since. She was taken about 
middle of November, one bunch only. It did not discharge until broken by halter 
pulling on it. Had treated her ten days. The matter discharged was white, with 
@ yellowish cast, and was very thick and sticky. She discharged from the nose 
very badly, and also from the eycs, but the onter skin cleaving off was hardly no- 
ticable in this case. She did not drop off in flesh, nor did she show any stiffness. 
The sore has greatly diminished in size, and think wo will have to give her no more 
medicine, as all that remains is apparently dead flesh, and does not seem sore. We 
are highly pleased with the remedy so far. 

Yours, truly, 
§. Spencer & Son. 

Hon. J. M. Rusk, 

Secretary of Agriculture, Washington, D. C. 





Ving Hii1, Conn., January £7, 1893. 

Patient, thoroughbred Guernsey; age, 8 years; calved July 11, 1892. Observed 
bunch on left upper jaw November 1, 1892. At this time enlargement was about 
size of two fists, and very firm. Herdsman then reported to me he had observed 
swelling in August, 1892. For four days after November 12, administered 2 drams 
iodide of potassium twice daily. One week later repeated same doses for same 
period of time. From November 30, for seven days following, gave 2 drams once 
daily. About one week thereafter administered 1 dram once daily for ten days. 
From November 12 the swelling rapidly increased in size until November 27, when at 
about the sizo of a man’s head, it broke. In a few days indications of resolution set 
in, and for the past six weeks she has, to all intent and purpose, appeared to be per- 
fectly recovered. At this date, the seat of attack is barely visible. The cow’s ap- 
petite improved shortly after receiving first dose of the iodide, and milk secretion 


also increased. 
F. H. STADTMUELLER, 


One of the managers of Fine Hill and Ridge farms, West Hartford, Conn, 





Fontana, MraMI County, Kans., February 1, 1893. 

‘Dar Sin: I have tried iodide of potassium for the cure of lumpy-jaw in cattle on 
"12 head, as prescribed under the treatment made by your direction at Chicago. Nine 
head, are entirely well; three need farther treatment. Five head, with large, lumpy 
jaws, would have been worthless without the iodide cure. The balance might have 
got well withont it, as they had only bad Inmps. I have full 400 head of cattle this 
winter, and will not have a worthless steer amongst them. The experiment made 
‘by your direction has saved me $200 or $300. John Shean lost 10 out of his herd of 
1100 head from lumpy-jaw. He then tried the iodide of potassium remedy on two 








Seeretary of Agriculture, Washington, D. C. 

Mr. J. W.' , a stock-breeder of Brazilton, Kans., in a letter 
recently pablished in the Kansas Farmer, says: 

Iwill tell you all I know about curing Inmpy-juw in cattle. Last summer 1 saw 

an account in some paper that Secretary Rusk wanted 300 head of lumpy-jawed eat- 

te to experiment on, and be thought be could enre them. I wrote him to seni me 


his remedy and I would experiment, too, as 1 had three of my own, badly diseased. 
Ina fow days recoived his answor, and also the remedy, and how different cattle 


treated. 

‘Tho remedy is iodide of potassium, It costs 30 cents per ounce here in Girard, 
and 1 ounce will cure one animal if the disease has not gone too long. The longer 
‘the disease has run, the more of the jodide of potassinm it will take, I use 1 
dram in 1 pint of fresh water. It dissolves rewlily if well pulverized. This much 
I give to each animal every morning, Don't mix any more thau you ase ¢ach day, 
as it in better while fresh. Place « good leather halter on the animal and draw ite 
head up by placing the strap or rope over something above. Place a cow horn in 
its mouth, then pour the medicine throngh. Repest every morning unless the ani- 
inal gets to running too much at the nose, so much that it interferes with its breath- 
ing, then stop a day or two, and commence again, and so on, until the animal is 
well, which, if the disease ts not too old, will be in ten or fifteen days. 

T have a fine heifer tlint was badly affected for over a year. The lump on the left 
wide of ber hoad was half as large as her head, and had become honeycombed and 
runping. I fed her 5 ounces and then quit, thinking the disease had gone too 
far, and left her ran, thinking I would kill her and drag her away. We were busy 
sowing wheat, and did not notice her for some two weeks. | then went to look at 
and arrange to kill her, as Idid not want her to be with the other cattle, but wax 
surprised to see the lamp half gone and the remainder soft, and it has been going 
away ever since, and now she is well. 

LT cnred two steers, also, that had not run so long. One I fed 1 ounce and the 
other about 2 onnces. 1 told a neighbor that had three badly diseased. He 
cured them all, Another neighbor cared three, Another had one that was fat, but 
had atunp on jaw, He tried to sell it te a shipper, bnt he would not take it fore 
gift. Ho tried the remedy, and in two weeks she was well. Ho sold her and she 
wont to Kansas City, passed the inspection, went on the market, and he got a good 
price for her. 
Don't get scared if they run at the eyes and nose and the outer coat of skin pools 
off, like the hair was full of bran, for this is characteristic of the effects of the 
iodide, ‘The cattle will fatten while under treatanent, and so much better and faster 
d, that I am convinced that it would pay to treat all cattle to about 1 

and system, especially those put up to food. 
ms that Phave nobheard from yet, except one that had two steers 
hits the other day, and asked him how he succeeded in curing the 
‘bad bonglt the medicine and laid it up in the kitchen 
Te yet. So you can see his cattle have the lumpy-Jaw yet.. 

‘the medicine unless they intend to use it, and nao it- 
give anyone all I know about curing lampy-jaw if they 
and not charge anything, feeling that what is good! 


i is hereto appended. 
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REPORT OF DR. V. A. NORGAARD, INSPECTOR IN CHARGE. 


Curcaao, ILt., February 6, 1898. 
Srr: I have the honor te submit herewith a report upon the results of experiments 
in the treatment with iodide of potassium of cattle affected with actinomycosis. 
Very respectfully, 
Victor A. Norvaann, 


Veterinary Lnapector. 
Dr. D. E. SaLMon, 


Chief Bureau of Animal Industry. 





THE MEDICINE, 


It has already been mentioned that the medicine used in treating 
actinomycosis is iodide of potassium. This is a common drug aud may 
be obtained at any drug store, the price being about $3 per pound. 

All the iodine salts have a faint antiseptic power, which is produced 
by the iodine getting free under a prolonged influence of various or- 
ganic substances. A 5-per cent solution of iodide of potassium will 
render tuberculous sputum inactive in about twenty-four hours. 

Iodide of potassium has a strong absorbing effect when given in- 
ternally, especially on all pathological accumulations of cells. In con- 
nection with protoplasm, carbonic acid, and water the iodine will be- 
come free and combine with the cells in the pathological product, which 
will decrease their vital power and accelerate their absorption. It 
still remains to be explained in what that specific effect consists, which 
the iodine salts has on the actinomyces fungus. Several prominent 
authorities have investigated the subject, but all have given a different 
explanation. Nocard succeeded in cultivating actinomyces in gelatine 
containing 1 per cent of iodide of potassium, but this proves nothing, 
as the salt in this case will remain unchanged, and in that form has 
not even a slight antiseptic power. It is not necessary, however, that 
the iodine should have a specific influence on the fungus to produce 
that remarkable effect, which the drug evidently exercises on all acti- 
unomycotic new formations. This effect may simply be attributed to 
the strong absorbing power which iodide of potassium exercises on all 
pathological neoplasns and waste products. The colonies of actinomy- 
ces, when living and possessed with regenerative power, are always 
imbedded in a small amount of liquified tissue surrounded by a wide 
zone of inflammation. When an actinomycoma consists exclusively of 
granulomatous tissue and connective tissue, the fungus is dead, or at 
least dying (Bostroem). 

It will therefore be understood that the liquified tissue surrounding 
the parasite under the influence of the administered iodide of potassium 
will be absorbed, the soft granulom:itous tissue when partly deprived of 
the necessary pabulum by absorbtion will undergo a degenerative met- 





the product of a degenerative metamorphosis (necrobiosis). 
‘True pus must contain pus corpuscles and specific pus-producing mi- 
ero-organisms (pyogenic eocei and bacilli) (Bostroem). 

_ Where iodide of potassium is administered in medium doses for any 
length of time it will affect not only the diseased parts, but the liber- 
ated iodine will combine with the normal cells in the body and produce 
} a series of symptoms called iodism. This consists of a general emacia- 
| tion, shrinking of the fat, atrophy of lymph glands, and of mammary 
glands, in connection with a chronic catarrh of nose and conjunctiva, 

and desquamation of the epidermis. When given in over doses, it will 
| produce a catarrh of the stomach and intestines, and even cause hem- 
orrhages. The manure will get dry and hard and coated with thick 
mucous, or eventually with blood. All these inconveniences, however, 
are easily avoided when the medicine is given in proper doses, care be- 
ing taken that the animal gets plenty of nutritious and easily digesti- 
| ble food. It isnot, however, advisable toadminister iodide of potassium 
| to milch cows, as it will reduce the milk secretion considerably or stop 





it altogether. Furthermore a great part of the drug is excreted through 
the milk, making it unfit for any use. When administered internally 
the drng permeates all the tissues in the body, even the muscles and 
bones, but it is, however, rapidly excreted again, especially through the 
urine and milk. 

In treating actinomycosis in cattle with iodide of potassium the dose 
should never exceed one gram (} dram) for every hundred pounds live 
weight, the proper dose being from 8 to 12 grams (2 to 3 drams) ac 
cording to the size of the animal and the extent of the lesion, This dose 
may be given from five to six days, when the animal will show slight 

| symptoms of iodism, viz: discharge of thick mucus from the nose and 

excretion of tears, The manure will become rather dry, but that is 
| ‘easily repaired by giving a dose of glanber salts and some bran mash. 
| ‘This will restore the appetite, and two days after the last dose was 

given the animal will be ready for another weck’s treatment, and so 
on until a cure is affected. If these precautions are taken, no ill effect 
will result from the treatment, and if properly fed the animal will gain 
in condition uninflaenced by the medicine. There is, however, a great 
difference as to the individual effect of the medicine on animals, but 

‘any farmer who takes an interest in secing his stock doing well will 

perceive when it is time for him to stop and give the animal rest 
wo or three days. 

medicine is best administered dissolved in water and given by 

a slender, long-necked bottle, for example, a common Rhine- 
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wine bottle. One dose of medicine is dissolved in about a pint of 
water, the steer is seized by the nose to hold up the head, and the con- 
tents of the bottle is emptied into the mouth without fixing or securing 
the tongue in any way. 

Where a man has several head of lumpy-jawed cattle to treat, they 
may not be of the same size and therefore not require the same dose 
of medicine. As the farmer or breeder is not usually in possession of 
a pair of scales sufficiently fine to weigh off such small doses as re- 
quired, the most convenient way is to have the medicine, which is 
easily dissolved, prepared in a concentrated solution of the strength 
1 to 2 (2 drams of the solution to contain 1 dram of iodide of potas- 
sium). The drug must be dissolved in distilled or rain water, as other- 
wise a precipitate will form from the salts present in common water. 
With such a concentrated solution and a measuring glass, it is easy to 
measure out the exact dose for every animal and pour it into the wine- 
bottle, half filled with common water. 


EFFECT OF IODIDE OF POTASSIUM ON THE DIFFERENT ACTINOMY- 
COTIC NEW FORMATIONS AND THEIR TISSUES. 


To givea detailed description of the various forms under which actin- 
omycosis appears in cattle is not necessary here, as there is an abun- 
dance of literature on this subject. It shall only be mentioned that, 
from a therapeutic standpoint, we may divide them all into two classes: 
(a) those where the bones are involved and (b) those where only the 
soft tissue has become affected. 

Of the 150 head experimented on, about sixty had lesions where the 
bone was affected. These may again be divided into two classes: first, 
where the lesion is located on the lower jaw, which is by far the most 
common, and, second, those where the facial bones and upper maxilla 
have become affected. In both cases, the lesion has been produced by 
an invasion of the germ, by means of a spikelet of barley or some 
other stiff vegetable particle, on which the germ has vegetated in na- 
ture. No other satisfactory explanation of the infection has been given 
so far, whether the invasion occurred through a decayed tooth or 
through some abrasion in the mucous membrane in the mouth, on the 
tongue, or in the pharynx. Bostroem has examined thirty-two cases 
of actinomycosis in the jaw bones, minutely, and in every case he found 
some vegetable particle located in the socket of the decayed molar, or 
in the gums, or even as deep as in the center of the swollen rarefied 
bone. Where the tongue is affected these foreign bodies may be found 
in almost every one of the nodules, and a microscopical examination 
will show them to be closely covered with actinomyces. In five cases of 
actinomycosis in human beings, this authority has traced the infection 
back to the same origin, aud thereupon advises people who may have 
that habit not to chew a piece of straw or to put grain, especially 
those kinds which are armed with a spikelet, in their mouths, as he 


that this is the only way in which an infection ¢¢ 


- Where the lesion has only affected the soft tissues, the most common 
appearance is in form of a hard, round or egg-shaped tamor, 
"sh echesangeadhaest under the skin, usually in the 
lary, sublaryngeal, or parotid region, The’ Guncr ning ware SE 
and character, ranging from a walnut toa child’s head and from being 
hard and solid to soft and fluctuating. In almost all canes, Dauy reat 
the skin that covers the tumor or swelling is more or less. 
and may on the large bony swellings obtain a thickness ere 
inches, These fibrous indurations, however, show a pronounced in- 
clination to shrink where iodide of potassium has been administered 
for some time, and will, in most of the cases, disappear altogether, 
leaving the skin in its natural condition. 

The first step toward a medical treatment of actinomyeosis was when 
M. Thomassen, of Utrecht, in 1885, announced that he had snecessfully 
treated actinomycosis in the tongue of cattle by giving iodide of potas- 
sium internally and applying tineture of iodide to the nlvers on the 
tongue, which he first seraped. Since then this experiment has been 
repeated all over Europe by many different authorities and practition- 
ers, with similar success. This lesion, however, is very seldom seen in 
this country, but seems to be rather common in Germany and certain 
parts of England. Of all the cattle in this experiment, not one had 
actinomycosisin the tongue, and the inspectors in the stock-yards have 
only seen it twoor three times. Thereason forthismay be that actinomy- 
cosis in the tongue has a comparatively acute progress, and that an 
animal so affected rapidly loses in flesh, if medical treatment is not 
adopted. Now we know, however, that we can always master a case 
like this, even if the tongue is swollen to such a size that it protrudes 
from the mouth and is as hard asa board. Give 10 grams (24 drams) 
of iodide of potassium a day, in the above-described way, care being 
taken to give the animal time to swallow the medicine, as deglutition 
is impaired considerably by the hard and swollen condition of the 
tongue. Feed the animal gruel and other fluid food, with » bottle 
if necessary. In ten to twenty days the tongue will regain its natural 
size and condition and the animal be enabled to eat bay, 

Though none of the eattle in this experiment had the lesion in the 
tongue, several of them had it in the mucous membrane in the mouth, 
¢ all ly on the inside of the lips, but not to any great extent. ‘Tt ap- 
flat tumor-formations, the size of a dime to that of a fifty- 
of a reddish-gray color and only*protruding a little over 
ing parts. They will shrink and disappear completely in 
weeks when medicine is administered regularly. 
ium dose of iodide of potassium has been administered 
toa week, symptoms of iodism will appear, and at the 
) three weeks a dexquamation of the epidermis will take 
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place, especially on the neck, shoulders, and rump. But there are 
many exceptions. Some animals will show only a slight catarrh of the 
nose and none of the conjunctiva, while the desyuamation will not take 
place before a month or six weeks or may not oceur at all. Several of 
the steers experimented upon showed under the whole treatment not a 
single epidermic scale on their body, even if the dose of medicine was 
increased up to 15 grams a day. They would get a catarrh of the in- 
testines, with constipation, but show no external symptoms of iodism. 
Such an iususceptibility of the constitution usually extends to the ac- 
tinomycotic lesions, which would remain almost unaffected or only im- 
prove slightly. There are, however, also exceptions here, as one steer 
with a large tumor in the sublaryngeal space was almost completely 
cured without showing any epidermic desquamations. 


INDIVIDUALS WHICH SHOW THE MOST’ PRONOUNCED SYMPTOMS OF 
IODISM WILL IMPROVE THE FASTEST. 


The effect of the medicine is rarely alike in two individuals, even if 
they are affected exactly the same way and to the sameextent. Thehard 
fibrous tumors lying loose in the connective tissue under the skin will 
require a treatment of from three to six weeks with proper intervals, 
according to their size. But in many cases a tumor the size of a child’s 
head will shrink and disappear faster than a similar one located on the 
same place in an animal of the size and condition, but with the tumor 
only as large as a goose egg; the former will show a pronounced iodism, 
while the latter will show little or none at all. 

When one of those loose fibrous tumors become fluctuating and is left 
alone, it will break open after a while and a comparatively small amount, 
of pus will be evacuated. The pus cavity will rapidly fill up with the 
soft granulomatous tissue characteristic of actinomycosis, and when it 
is full it will grow out of the opening like a mushroom and forma 
granuloma, which will increase in size very fast as long as the supply 
-of nutrition is abundant, after which the surface will begin to ulcerate. 

Tf the treatment is commenced at this time, say with a daily dose of 
10 grams of iodide of potassium, the rule is that the ulcerating sur- 
face of the granuloma will dry up and the granuloma itself will grad-. 
ually shrink, apparently as if it were drawn in through the same hole it 
‘had grownout of. Then-the fibrous parts of the tumor will commence con- 
tracting until the whole tumor has disappeared, leaving a small white 
-cicatrix where the granuloma was. But here there are also exceptions. 
In some cases the granuloma may remain unaffected, while the fibrous 
parts begin to shrink first, and after a while the granuloma will become 
‘dry, shrinking slowly, but not disappearing completely, although the 
:actinomyces are killed or rendered ineffective by the treatment. 

When the disease affects the bony parts, the periosteum will become 
‘covered with thick layers of connective tissue inclosing centers of soft 
granulomatous tissue, and when it penetrates into the internal parte 













» proliferating granulomatous mass will finally penetrate the sur 
faceof the bone and infiltrate the covering tissues, and at last break 
throngh the skin, which will become thiek and indurated and form a 
bulky fibrous wall around the fast-growing granuloma, The picture 
here described is that frequently seen on the lower maxilla, These 
tumefactions may attain cnormous dimensions, and even reach the size 
of ahalf-peck measure, with granulomas6 to 8 inches in diameter. Sev- 
eral specimens of this kind were included in the experiment, thongh 
such extreme cases practically never will be submitted to treatment. 

Nevertheless, the effect of the medicine by far exceeded the expecta- 
tions. With afew exceptions, they all showed wonderful improvement, 
Under the effect of a 12 to 15-gram daily dose, those large fetid wleer- 
ating granulomas would dry up and shrink, most of them disappearing 
altogether, only leaving a white contracted cicatrix, while the fibrous 
parts of the tumefaction would become thinner every day and finally 
Jeaye the swollen bone directly covered by the muscles and the skin, 
The post-mortem examination of these bony tumors revealed similar 
improvements. An incision through them showed the internal parts 
to be spongy, but the alveoli and pockets only contained very little 
grannlomatons tissue, and this was not soft, but of a more elastic and 
dense character, and only contained calcified actinomyces. In many- 
of them no pus was found at all, while others contained small quanti- 
ties. This remarkable improvement was seen in all those cases where. 
the iodide of potassium lad caused a well-pronounced iodism, while in 
thoxe cases where the medicine had a less pronounced effect the im- 
provement was equally small and quantities of pus and soft tissue: 
| could be found in the alveoli. Similar to the loose-lying tumors, the: 
thedicine may in these cases have @ stronger effect on either the granu. 
Joma or the fibrous parts of the tumefaction. The first is the most 
common, but in a smaller number of cases the” medicine takes effect, 
exclusively on the fibrous parts, making them shrink so rapidly that: 
‘the thick fibrous wall surrounding the granuloma contracts to such an 
extent that the whole granuloma is expelled, partly by force and partly 
‘on account of obstructed blood circulation. 

There is no doubt that these results, obtained by a treatment which 
iu no case lasted more than seven weeks and as an average not excced- 

; five weeks, permit us to say that in iodide of potassium we have 
id a valuable remedy in treating actinomycosis, 









TREATMENT OF LUMPY-JAW. 7" 
| 
POST-MORTEM EXAMINATION. 
ber 29, 1802, two lots of cattle experimented upon were killed. 
“lot eontained forty head, the one consisting of cattle that were 
‘supposed to be completely cured, while the second lot included all the: 
old chronic cases, where a snecessful result could not be expected in 
the time limited for the experiment. - 
In the special report of each animal the description of the post-mor~ 
tem examination will be found, This is necessarily very brief. 
‘The forty cattle which were supposed to be eured proved to be sov 
with the exception of two, which had small actinomycotie tamors in 
the lung containing living actinomyces. In nine other eases traces of 
the disease were found at the place where the tumors had been located,. 
but these traces were so insignificant, ranging in size from a pin’s head 
to a bean, that they did not amount to anything. 
‘The first lot were all in good condition, some of them very fat, and the: 
greater part of the second lot also were in a very satisfactory condi- 
tion, only « few of them being really poor. A noteworthy fact is that, 
only two out of each lot had actinomycotie lesions in the internal ov- 
gans, all cases in the lungs. This would hardly have been the ease if 
the cattle had not been treated. In some cases a few small nodules, in 
size from a millet seed to a pea, containing a cheesy, greenish detritus 
mass, were found in the wall of the small intestines, but a microseop- 
ical examination of these lesions gave negative results with regard to 
actinomycosis, The final result of the investigation was that out of 
the first lot thirty-eight were passed as fit for human food, while the 
two cases affected with actinomycosis in the Iung were condemned. 
OF the other forty only five were passed and thirty-five condemned, 
though many of them were big fat steers with the lesion located on 
the jaws and no internal lesions of any kind. The tumors on the 
greater part of these did not contain any pus, and the granulomatons. 
tissue had undergone a fibrous metamorphosis, and subsequently did 
not contain any actinomyces possessed with regenerative power. 
December 2 twenty more head of cattle were killed, These had beer 
stabled in the same barn as the rest and had been treated from three 
to six weeks each with proper intervals. They were all used to the 
distillery slops before the treatment began and continued to grow in 
tlesh while they were treated. They were all pronounced cases, but 
_ only the soft tissues were involved. The lesions were about the same 
tl lot, hard, fibrous tumors, the size from a goose egg 
in the loose connective tissue under the skin 
sublaryngeal space. They all recovered com- 
om examination no traces of the disease 
# hard, fibrous inducationin the skin, 
‘They were all passed as fit for human food, 
‘tment and the port-mortem examina- 
given in the form of an appendix to 































APPENDIX. 


No. 538796. 


Dark-red hornless steer; received August 22. 

In the submaxillary space is located an oblong tumor extending from the chin to 
the neck, with a dependence of 4 inches. The tumor was of a fibrous condition, but 
not very hard. In the parotid region on the right side is located a hard, fibrous 
tumor the size of a goose egy. 

Treatment was commenced August 24 with a daily dose of 12 grams and was con- 
tinued until September 13, at which time the swelling underneath had disappeared and. 
the tumor in the parotid region had shrunk considerably. October 20 the tumor in 
the parotid region was swelled a little and fluctuating. It was opened with a knife, 
and a small amount of pus discharged. Medicine was again administered for two 
weeks, and by November 12 the steer was regarded as cured. 

Post-mortem, Norember 29.—Skin under submaxillary space indurated. Fibrous 
sear in parotid region. No traces of actinomycosis. No internal lesions. Carcass 
passed as sound, 





No. 45982, 


Roan steer, white sides, hornless; received September 5. 

In sublaryngeal space on left side is located a hard fibrous tumor the size of a 
double clinched fist, extending up in parotid region toward the ear. The lower 
part of the tumor is lying loose under the skin, but the part in the parotid region 
is in close connection with it. 

‘Treatment was commenced Septeber 7 with a daily dose of 12 grams and was 
continued until October 12, by which time the tumor had shrunk to the size of a 
walnut and only left a fibrous induration in the skin in parotid region, Tho steer 
was considered cured ubout October 15. 

Post-mortem, November 29.—No traces of the tumor left. No internal losions, 
Careuss passed as sound. 


No. 39976. 


Dark-red steer, white face and rump, horns; received Anguat 28. 

In sublaryngeal space in left side is located a fibrous tumor the size of a child’s 
head. The tumor is not quite as hard as is generally the case, but is closely con- 
neqted with the skin. 

‘Treatment was commenced Augnst 30, with a daily dose of 10 grams, and was con- 
tinued until October 1. Two weeks later no traces of the tumor could be felt, but 
in the skin was still left a thick fibrous induration. Medicine was again adminis- 
tered until November 1, by which time the skin had almost regained ita natural con- 
dition. About November 10 the steer was considered cured. 

Post-mortem, November 29.—Slight thickening of the skin in sublaryngeal space. 
No tracos of yhe tumor left, No internal lesiong. Carcass passed as sound. 

a7 
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No. 534024. 


Brindle steer, horns; received August 22. 

On left cheek outsido second molar is located a hard fibrous tumor the size of a 
walnut. It is situated in the short connective tissue under the skin and can only 
be moved very little. In the intermaxillary space there are two tumors, the fore- 
most one a little larger than the above mentioned, aud the other one about the size 
of a donble clinched fist. 

The treatment was commenced Angust 24 with a daily dose of 10 grams, Two 
weeks later the two smaller tumors had disappeared, and by September 20, when the 
treatment was stopped, there was only a small part of the largest one left. 

Post-mortem, November 29.—In intermaxillary space was found a small fibrous in- 
duration the size of a robin’s egg. ‘The surrounding lymph glands were a little 
swollen, but sound. The carcass was passed ns sound. 





No, 545512. 


Red dehorned steer, white triangular spot on left side; received August 16. 

On the left cheek are located four hard fibrous tumors from the size of a walnut to 
ahen’segg. They form a line from the angle of the mouth toward the back edge of 
tho jaw, the last one being located a little below the car. They are very hard and 
can only be moved slightly. In sublaryngeal space on left side is located a tumor 
the size of a double clinched fist. 

Treatment was commenced Angust 18 with a daily dose of 10grams, and was con- 
tinued until September 10, at which time the four tumors on the cheek had disap- 
peared and the one on the throat had shrunk to the size of a hen’s ogg. September 
25 the steer was regarded as cured. 

Post-mortem, November 29.—Oune of the sublaryngeal lymph glands contained a 
smallactinomycoma thesize ofa bean. No traces left of the tumors, excepting asmall 
induration in the skin covering the throat. No internal lesions. Carcass passed as 
sound. 


No. 31964. 


Red spotted steer, white star; received August 28. 

The right lower maxilla is swollen to tho size of a goose egg, between the incisor 
and the first molar. The bony swelling is covered with a layer of fibrous tissue, 
which makes the swelling appear the size of a double clinched fist. In the snbmax- 
illary space are a couple of small soft swellings the size of walnuts. 

Treatment was commenced September 1, with a daily dose of 12 grams and was 
continued until October 30, with proper intervals. By this time the swollen glands 
in the submaxillary space had regained their normal size and condition, while the 
tumor on the jaw had only shrunk very little, but had become considerably harder, 
Only on the lower part of it was left some of the fibrous covering. Tho bony swell- 
ing seemed to have increased a little in size, while the fibrous tissuc was absorbed. 

Post-mortem, November 29.—Small fibrous infarct in sublingual lymph gland. ‘The 
bony swelling was spongy, but did not contain any pus cavities. It was covered by 
a thin layer of fibrous tissue, which on the lower side of the swelling inclosed a 
small soft granuloma, In the wall of the small intestines were located a few small 
round hard nodules.* One of the mesenteric glands was a little enlarged. By the 
microscopic examination no actinomyces was found in any of these. No other in- 
ternal lesions. Carcass passed as sound. 











“SThese nodules, which are frequently mentioned in the post.anortem notes, have nothing to do with 
actinomycosis or lumpy.jaw. ‘They aro vory common in healthy cattle and are caused by animal pare 
asites.—D.E.8. 


14411—No, 24 


No. 545797. 


Red hornless bull; received August 22. 

On the right lower maxilla, outside the first molar, is located ahard fibrous bony 
tumor the size of a clinched fist. In submaxillary space on left side is seen another 
tumor, the size of a child’s head, lying loose in the connective tissue under the skin. 
The skin covering the lower part of the tumor is fibrous indurated. 

Treatment was commenced August 24, with a daily dose of 10 grams of iodide of 
potassium, and was continued until October 15, with proper intervals. The tumor 
under the throat had then gone down to the size of a goose egg, while the fibrous 
parts of the bony swelling on the lowor jaw had disappeared, leaving it bony, hard, 
and the size of a hen’s egg. November 15 the tumor under the throat had disap- 
peared completely, only leaving a fibrous thickening in the skin. 

Post-mortem, November 29.—Fibrous induration in skin under throat. An incision 
through the bony swelling shows this hard and solid, with no cavities, but with a 
small fibrous mass in the center, from which the obliterated remainders of a fistula 
goes up to the socket of the first molar. No lesions internally. The carcass was 
passed as sound. 


No, 59141. 


Dark red steer, hornloss, roan face; received August 28. 

The entire intermaxillary and sublaryngeal space is occupied by an oblong and 
rather softtumor. Tho skin covering the tumefaction is indurated, and closely at- 
tached to the underlying tissue. The tumor depends about 5inches below the lower 
edge of the under jaw. 

‘Treatment was commenced about August 30, with a daily dose of 12 grams, and 
was continued until October 5, with proper intervals. The steer showed a pro- 
nounced iodism, and the tumor shrunk rapidly, bus for a long while the skin re- 
mained very thick and indurated. This, however, disappeared slowly after the 
treatment was stopped. About October 20 the steer was regarded aa cured. 

Post-mortem, November 29.—In intermaxillary epace is located a flat fibrous indura- 
tion, about 2 inches long and 1 inch thick, inclosing a small abscess the size of a bean, 
containing thin yellow pus, No actinomyces was found by microscopicul examina- 
tion. No internal lesions. Carcass passed as sound. 


No. 45983. 


Red steer, hornless, white star; received Soptember 5. 

On the left side of the face, about 3 inches below the eye, is located a hard bony 
swelling the size of a clinched fist. 

Treatment was commenced September 7 with a daily dose of 12 grams, and wus con- 
tinued until November 1. The steer showed a pronounced iodism, but the size of the 
tumor remained almost unchanged. 

Post-mortem, November 29.—The thin fibrous covering on the bony swelling con- 
tained a few small pockets the size of peas. The contents of these pockets had origi- 
nally been soft granulomatous tissue, but consisted now of a fibrous homogeneous 
mass of a light yellow color, but still bearing resemblance in structure to the former 
tissue, which during the treatment had undergone a fibrous metamorphosis. On the 
cut surface these centers protruded a little over the indurated tissue in which they 
were embedded, showing that they had been under o pressure. The internal parts 
of the bony swelling were spongy, but contained neither soft tissue nor pus. The 
lymph glands-on the head wore sound, No internal lesion. Carcass wus passed as 
sound, 
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most prominent part, 3 inches bolow the eye, there is an ulcer 4 by 5 inches in diam- 
eter and only protrading a little over the surrounding parts. On the surface of the 
ulcer, which is covered by dry pus crusts, 3 fistulas open out, constantly discharging 
a little yellow inodorons pus. 

Treatinont was commenced August 24 with a daily dose of 15 grams, and was con- 
tinned until October 7, with proper intervals. By this timo the fibrous part of the 
swelling had shrunk considerably, leaving the rest hard like bone. ‘The ulcer had 
healed up, but one of the fistulas was still discharging a little pus. Medicine was 
again administered for two wecks without any noticeable improvement asto the size 
of the swelling, but uo more pus was discharged from the fistula, which shortly 
afterward healed up. The stcer showed no symptoms of iodism during the entire 
treatment. 

Post-mortem, November 29.—The bony swelling was spongy, but contained no pus and 
only a few centers of soft tissue. Two cords of white connective tissue extended 
from the contracted cicatrices on the surface toward the deeper parts. The lymph 
glands on the head woro sound. No internal lesions. Carcass condemned. 


No. $9989. 


Red hornless steer, white star, white spot on right hip and left flank; received 
August 28. 

The right side of the lower maxilla is enormously swollen. The deeper parts of 
the tumefaction are of a bouy consistency, but are covered with a thick layer of 
fibrous tissu, which on the lower part is about three inches thick and is closely at- 
tached to the skin. At this place thore is an nlcerating granuloma, 5 to 7 inches in 
diameter, protruding 3 to 4 inches over the thick swollen margins of the surround- 
ing parts. (See picture of No. 545524.) 

Treatment was commenced August 30 with a daily dose of 15 grams and was con- 
tinued until October 20, with proper intervals. The steer showed @ pronounced 
iodism and the granuloma dried up and shrunk rapidly. When the treatment was 
stopped there was only left a contracted scar, the fibrous parte of the swelling had 
shrunk considerably, and afterward continued to shrink. 

Post-mortem, November £9.—The bony welling is covered by a thin layer of fibrous 
tissue, which on the lower part contains a few centers of soft red tissue, ranging in 
size from a pen toa bean. ‘The internal tissues of the bone are spongy, with several 
pockets filled with soft tissue, but none filled with pus. The surrounding lymph 
glands aro all sound. No internal lesions. Carcass was condemned. 


No. 48159. 


Black steer, white star, hornlcss; received August 30 from Kansas City. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma 6 
to 8 inches in diameter. (Seo No. 545525.) 

Treatment was commenced September 1 with a daily dose of 15 grams and was 
continued until November 1, with propor intervals. Though the steer showed a pro- 
nounced iodiem, the tumor showed no tendency to heal up or shrink; in fact, the 
Jarge and frequent doses of medicine had very little effect on it. The granuloma re- 
mained unchanged in size and continued to discharge drops of pus through minute 
openings inthe surface. The fibrous parts of the tumefaction shrunk almost entirely, 
making the granuloma appoar about twice as large as it was originally. 

Post-mortem, November £9.—An incision through the granuloma showed this to con- 
sist of very soft rod tissue, with numerous pus foci, ranging in size from a pin head 
toapea, Tho intornal part of the bony swelling was spongy, containing numerous 
centers of soft red tissue, the largest being about the size of a walnut. The lymph 
glands on the head were sound. No internal lesion. Carcass was condemned. 
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Roan atecr, horna; received August 2X,—On the right wide of the face 
slow the eye there ina hard bony swelling the nize of a goose egg, In 
mnective tissne in the subuaxillury space is located a hard fibrons tume 
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maxillary space had completely disappeared, while the bony swelling remained al- 
most unchanged. 

Post-mortem, November #9.—No traces of the fibrous tumor left. Surrounding 
lymph glands all sound. An incision through the bony swelling pioved it to be 
spongy with numerous centers of soft tissue. No internal lesions. Carcass was con- 
demned. 


No. 39955. 


White steer, rndiments of horns; received August 28. 

Large fibrons, bony swelling of left lower jaw, with ulcerating granuloma 4 to5 
inches in diameter. (See No. 545524.) On the right side of the face a couple of 
inches below the eye there is a small, flat, bony swelling. 

‘Treatment was commenced August 30 with a daily dose of 12 grams and was con- 
tinued until October 25, with proper intervals. The fibrous part of the tumefaction 
shrunk almost entirely and the granuloma dried up and disappeared, leaving a con- 
tracted scar not larger than a silver dollar. The steer showed pronounced iodism. 

Post-mortem, November £9.—No traces of actino in the thin fibrous cover of the bony 
swelling. ‘his one, however, contained several cavities filled with soft tissue and 
pus. The small bony swelling on the upper jaw was solid and contained no traces 
of the disease. The lymph glands on the head were sound. No internal lesions. 
Carcass was condemned. 


No. 581598, 


Spotted brown steer, dehorned, white star; received August 22. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma, 
5 to 7 inches in diameter. (Case similar to No. 545524.) 

Treatment was commenced August 24, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals. The steer showed plain symptoms 
of iodism, and the fibrous parts of the tumor shrunk considerably. The granuloma 
did not dry up, but a piece of it, about one-third, was expelled by the shrinking of 
the fibrous surroundings. Medicine was again administered for two weeks, but 
without any noticeable improvement. 

Post-mortem, November 29.—The thick induration in the skin on the bony swelling 
contained several centers of soft tissue the size of hazelnuts. The bony part of the 
swelling was spongy, with numerous pockets, filled with pus and soft tissue, The 
inside of the right lower maxilla was slightly affected in the same way. The lymph 
glands on the head were sound. No internal lesions. Carcass condemned. 


No. 545543. 


Red steer, hornless; received Augnst 16. 

Immense fibrous bony swelling of right lower maxilla, with ulcorating granuloma 
5 to 6 inches in diameter. (Caso similar to No. 545524.) 

‘Treatment was commenced August 18, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals, By this, time the granuloma had 
dried up and disappeared, leaving @ white contracted cicatrix. The fibrous parts of 
the swelling had also shrunk considerably. The steor showed pronounced todiem. 

Post-mortem, November 29.—'Tho bony swelling is covered by a thin layer of fibrous 
tissue. The internal tissue of the bone is spongy, with one large cavity the size of 
a clinched fist tilled with soft tissue which, on the lower part, is covered by the scar 
left from the external granuloma. No pus can be squeezed out of the ont surface. 
‘The lymph glands on the head were all sound. No internal lesions. Carcass was 
ondemned. 
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Lopecperag§ y whieh time the tnmor on the right side 
ne on the left side was abont the size of a small hen’s ogg. 





Stheawallingy tw of x sous charantar, tit sexs to’be bony ti dis i 
‘surface is covered by two ulcerating granulomas, the smaller one if inches 
‘eter, and the larger one almost circular, 5 to 6 inches in diameter, 
are partly covered with dried pus, and are partly raw and bleeding. — 
rotid region on the same side is located ee SS ee 
‘sino of a hon’s egg, and below this another tho size of a clinchod fist. Both of these 
‘tnmors were slightly fluctuating. The deformation of the lower maxilla has inter- 
fored considerably with the mastication, so the steer is only able to cat soft tr 
ground feed, but no hay. When not eating he is constantly grinding his amd 
q ‘the saliva flows incessantly from his mouth, Tho steor is in very poor 
lies down most of the time, and looks as if he had not many more days to live, 

The treatment was commenced July 27 with a dose of 10 grams of {odide of potas: 
sinm. The three following days a solution of 6 grams of iodide of 
grams of distilled water was injcotod into the jugular vein, but had to 
as there resulted phlebitis, The same treatment was then tried u 
the solution being made a little weaker (1-4), but this resulted in » necrosis of the 
| tissue at the place of injection. The treatment was therefore continued by giving 
| the medicine internally antil the Ist of September. The steer showed pronounced 
jodiam, the geanalomas dried up and shrank, and the whole tumefaction was reduced 
‘to leas than one-third its original size, The ulcers, which in the “were 
exceedingly fetid, were washed in a 2-per cont solution of creolin and with 
jodoform and boracic acid, equal parts, The two tamors in the parotid region had 
been opened with a knife ond a small amount of pus evacuated. From 
15 till October 15 medicine was again administered and the tamor on the jaw was 
Tedueed toa small fibrous induration in the skin, covered by a pink cieatrix, the 
size of a silverdollar. The two tumors in the parotid region disappeared completely. 
‘The lesion did sot extend into the bony tissues of the lowor maxilla as was at frat + 
supposed. Abont November 1 the steer was regarded as ured and was in splendid 
condition. 

Port-mortem, January 29, 1893.—On the left cheek and in left parotid region is a 
slight fibrous induration of the skin, No traces of soft tissue loft, No internal 
lesions, Carcass passed as sound. 





No. 159687. 


Light red steer, hornless; white forchead, white marks on belly, flank, and legs; 
received Jnly 25, 1892. 
On the right upper maxilla is located a »welling the size of a largo goossegg, about 
S inches long and 3} inches wide. Tho swelling is bony, hard, and closely covered 
by the skin, On the lower end of it is located a small scar, where the skin has been 
int now is healed up. The left upper maxilla is slightly swollen, hardly 
noticeable, On the inside of the upper lip is located two small flat actinomycomas 
1g to 2 inches in diameter. Tho steer is in fairly good condition, 
The treatment was commenced July 27, 1892, with a daily dose of 10 grams, 
August 1 the swelling had apparently incronsed a little, and the scar on the lower 
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end broke open and s few drops of pus was discharged. For the firat two woeks the 
tumor increased in size slowly, in spite of the increase in the dono to 13 to 15 grams 
aday. Then it commenced to shrink again, until it had reachod the original axe. 
Abont September 1 the upper maxilla on the felt side began to awoll, rogurdless of 
the large doses of medicine. ‘This is the only case out of 192 animals affected with 
actinomycosis where the medicine did not at least arrest the progrens of tle dispense, 
but the steer showed a perfect insusceptibility to the effect of the treatmont. ‘The 
administration of medicine was continued with proper intervals until the ateur wae 
slaughtered, by which time both tumors were about the same alze, the one on the 
right side a little larger than originally. The two granulomas innlde the upper Hp 
disappeared after three to four weeks’ treatment. An external application of fodine 
ointment to the tumors had no effect. 

Post-mortem, January 29, 1893.—The maxillary sinuses on both sides somplotaly 
filled with soft actinomycotic new formations, extending into the nasal fosas, In- 
fection has evidently taken place through the dental alveuls of the third molar on 
both sides, as they were pushed slightly out of their places. The lymph glands on 
the head were sound. No internal lesions. Carcass condemned, . 





No. 396938. 


Red steer, white forehead, mdiments of horns; received July 30, 1992. 

In the sublaryngeal region is located a hard, fibrous tumor, the size of a double 
clinched fist, lying loose in the connective tissue under the skin. From the lower 
surface of the tumor projets a round, red granuloma abont 4 inches in distanter, 

Treatment was commenced Angust 1 with a daily dime of 12 grains and was com 
tinued until January 3). 1%. The steer shuwed no symptoms of iodinn and the 
tumor improved only slowly. About Getuber 1 the tumor had shrank to half ite 
original size and the granalowua hai drivd ap aud sbrack t the size of s silver Aol- 
lar. By this time an abss- formed in the left parotid region Sast below the eat, 
which broke open. and a small amoint of pus was cvarnated. The tam kept om 
shrinking slewly ani had alayat disipparel when the animal was slanghtred. 

Post-mortem, January %3. 2%:?.—In the enblarynzeal region is 3 filroes indarstion 
in the skim abous 1 inch thick. va the cutee of which is Leave s white tested 
cicatrix. In the left parctsd regim is a emmaii indarativn im the skin. The lymph 

glands om the head were svasd. [a the upper part of the Ltt Jeng war losted so 
Sctinomycotic tumor the size fs thist's brad Tix catvase wae oviedremel. 
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Berore TREATMENT—AFTERWARD CURED. 
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BEFORE TREATMENT—AFTERWARD CURED. 
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Berore TREATMENT—arTERWARD CURED. 
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LETTER OF TRANSMITTAL. 


U. 8. DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
Washington, D. C., August 29, 1893, 
Sir: I have the honor to herewith transmit the results of some im- 
portant investigations concerning infectious and parasitic diseases, as 
revealed by researches made by my assistants in the laboratory and 
at the Experimental Station of the Bureau while engaged in efforts to 
determine the causes of some of the more destructive communicable and 
contagious diseases of domesticated animals. 
Very respectfully, 
D. E. Satmon, 
Chief of Burean, 
Hon. J. STERLING MORTON, 
Secretary of Agriculture, 
















































































NON-MOTILE PATHOGENIC BACILLUS. 37 


From a bacteriological standpoint the natural habitat of this bacil 
lus is of much interest. The fact that it has not heretofore been ob- 
served would indicate that it does not belong to the normal flora of the 
lungs. As it was the predominating form in the bronchial secretions, 
it is presumable that it first gained entrance to the air passages, from 
which it invaded the inner organs of the body. Although it was uni- 
versally fatal to experimental animals, there is very little if any evi- 
dence that it was to any degree responsible for the death of the pig 
from which it was obtained. This fact renders it of little economic 
importance when considered with reference to this case alone, but it 
seems reasonable to suppose that a germ which possesses such marked 
pathogenic properties might, under certain conditions, be the cause of 
amore or less serious outbreak of infectious disease, 
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its relation to human health. It would, however, be a great stride 
toward the settlement of this question, pending ® more accurate deter- 
mination of the extent of the disease. The use of tuberculin and the 
more careful examination of the organs at the abattoirs in Europe is 
revealing a much higher percentage of tuberculous cattle than had been 
heretofore even suspected, and we shall soon be prepared to publish 
additional interesting facts and deductions bearing on this important 
matter. 
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DESCRIPTION OF PLATE L. 


Mlustrations, somewhat diagrammatic, of the various observed forms of the 
sporoz Fig. 1 is magnified about 80 diameters, the rest, 1,000 diameters. 





Fig. 1. Cyst a8 seen under a low power of the microscope. The darker spota rep- 
resent the forms shown in Fig. 4, The remainder of the oyst is filled with free 
crescents. 

Fig. 


. Creacents of various forms, 
. Crescents in motion. The dotted lines indicate approximately the paths. 
4, Spheres containing granules, with periphery beset with nearly matare 





crescents. 


Fig. 5a, Simple sphere containing granules; b, ¢, d, and ¢, sphores with periphery 
beset with immature crescents. 
Fig. 6. (Hypothetical), transformation of a crescent into a sphere, 
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SPOROZOON IN THE INTESTINAL VILLI OF CATTLE. 
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DESCRIPTION OF PLATE IT. 


Fig. 1. A portion of the pectoral muscles of a duck (Measly duck). 

Fig. 2. Longitudinal section of Balbiania Kileyi (greatly enlarged). 

Fig. 3. Transverse section of Balbiania Kileyi (groatly enlarged); et, eonnoctive 
tissne cyst, with numerons nuclei; cw, cuticle of the parasite; m, sections of muscle. 

Fig. 4. Microtome section of meshes containing falciform bodies, greatly enlarged. 

Fig. 5. Falciform bodies of Balbiania Rileyi; a, stained, showing nucleus and 
vacnole; 6, unstained. 

All drawings by Mr. Haines, artist, detailed to this Bureau, drawn either from 
nature or after sketches by author. 
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DESCRIPTION OF PLATE IIL 


Fig. 1. Falciform bodies of Balbiania falcatula, 

Fig. 2. Balbiania falcatula, longitudinal section. 

Fig. 3. Saroocystie falcatula, longitudinal section. It will be noticed that the ends 
of the parasite are included in a muscle-fiber which has lost part of its transverse 
striation. In the specimen here drawn the muscle-fiber could not be traced the en- 
tive length of the parasite. 

Fig. 3a. A portion of the striated cuticle, scen on section. 


° 





88 

















U.S. DEPARTMENT OF AGRICULTURE. 
BUREAU OF ANIMAL INDUSTRY. 
BULLETIN No. 4. 





A REVISION OF THE ADULT CESTODES 


or 


CATTLE, SHEEP, AND ALLIED ANIMALS. 


PREPARED UNDER THE DIRECTION OF DR. D. E. SALMON, CHIEF OF 
THE BUREAU OF ANIMAL INDUSTRY, 


BY 


C. W. STILES, PH. D,, AND ALBERT HASSALL, M. R. C. V.S. 





PUBLISHED BY AUTHORITY OF THE SECRETARY OF AGRICULTURE. 





WASHINGTON: 
GOVERNMENT PRINTING OFFICE, 
1893. 


CONTENTS. 



































Letter of transmittal 
Letter of submittal .. 
Part I. Monrezia R. Blanchard, 1891 .. 
‘A. Planissima group (¥. planissina, M. Benedeni, and M. Neumanni). 

(1) Moniezia plunissima Stiles and Hassall, 1892 








Geograph 
Literatare . 
Historical review 
Anatomy -. 
Specific diagnosis. 
Moniezia Benedeni (Mouioz, 1879) R. BI., 1891 
Synonymy -.--.eee-eeeee eeeeee eeeeeeeeee eee 


(2) 





Literature ....... . 
Historical review. 
Anstomy .... 
Specific diagnos 

(3) Moniezia Newmanni Moi 
Host ....-..---.----- 
Geographical distribution 
Literature ....... 
Historical review. 
Anatomy -....- 
Specific diagnosis 

B. Expansa group (Af. expanea, M. oblongiceps, and Bf. 
(4) Moniecia expansa (B., 1810) R. Bl., 1891 


Geographical distribntion 
Literature (1810-1892) 
Historical review 
Anatomy ...... 
Specific diagnosis. . 
(6) Moniezia oblongiceps sp. n., 1893. 





Host......220--2200 22° 2 
Geographical distribution 
Anatomy ....... 








Specific diagnosis 
(8) Moniezia trigonophorasp. n., 1893. 
Synonymy .«. 








& 


beaaee EE 
SSSRRESKESRISSESRRRRRKERESERBE 





5 

















Part III. Stmxsia Railliet, 1893—Continucd. Page. 
Historical review 73 
Anatomy . u“ 
Specific diagnosis. 79 

(13) Stilesia centripunctata (Riv., 1874) Railliet, 1893MS 79-81 
Synonymy wana 9 
Hosts. 9 
Geographical distribu’ 79 
Literature 79 
Historical review 80 
Anatomy... 80 
Specific diagnosis. as 81 












General remarks in regard Stil 
centripunctata . f 35 

Goneric diagnosis 

Part IV. Species inquirenda: 

(4) J 




















Literature 
Historical review 
Diagnosis... 
(15) Tenia Vogti Moneiz, 1879. 
Synonymy 

Host. 
Geographical distril 
Literature .. 
Historical reviow . 
Conclusions... 










(16) 












Geographical distribution 
Literature .. aes 

(17) Tenia capreoli Viborg, 1795 

(18) Tenia capra Rud., 1810 

Part V, Life history . 

Part VI. Conclusions 

Part VI. Compendium of species arranged according to their hosts 

Part VIII. Bibliography of adult Cestodes of cattle and sheep. 

Addenda . 

Index to specific names 





BRSSRARALALASSSRAKRSRSSRLR 


Plate I. 
Il. 
I. 
Iv. 
v. 
Vi. 
vu. 
Vil. 
Tx. 
x. 
xi. 
xi. 
xu. 
xiv. 
xv. 
xvi. 


LIST OF ILLUSTRATIONS. 


Montezia planixxima. 
AMoniezia planiasima-Moniezia Benedeni 
Moniezia planissina. 
Moniezia Neumann. 
Moniezia expansa-Moniezia denticulata (Rudolphi'> original types) - 
Moniezia expanna......2.22202--- 
Moniezia oblongicepe-Thysanosoma Giardi—Ten 
Moniezia trigonophora. 
Moniezia trigonophora 
Moniezia alba. 
Thyeanosoma actinioi 
Thysanosoma Giard 
Thysanosoma Giardi 
Stilesia globipunctata 
Stilesia contripunctata 
Moniesia, apecies inquirend@’......4..2. --e0e0eeeee 






















marmote. 










































































































































































: 12 


view that these three forms can not be generically united with D. cani- 
num, but he can not admit them to the genus Moniezia (see p. 54), 
since— 

(1) There is but one uterus present in the segments of D. Leuckarti 
and D. pectinatum, while the uterus of D. latissimum, although evi- 
dently different from that of D. Leuckarti and D. pectinatum, is not 
similar to that of Moniczia; 

(2) What is evidently the dorsal canal in D, Leuckarti is figured by 
Riehm (Studien an Cestoden, Taf. VI, 5,) ds lateral of the ventral canal. 
Riehm’s species must be restudied before a positive decision can be 
made, but it seems very possible that these three forms can be placed 
in the same genus with T. marmote by slightly altering the generic 
diagnosis given above. 0. W. 8. 
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Carracvs (Coassvs) ruFus. (Cerrus rufus.) Brocket. 


Moniezia expansa (R.) BR. Bl., reported as Tenia expanea, (See Diesing.) 


Thysanosoma actinioides Dies. 
CARIACUS (COASSUS) SIMPLICICORNIS. (Certus simplicicornis.) 
Thysanosoma aclinioides Dies.; found by Natterer. 
Cariacus (Coassus) sP.? 
* Moniezia oblongiceps 8. & H. 
Cervus campestris, See CARIACUS (BLASTOCERUS) CAMPESTRIS, 
Cervus capreolus. See CAPRFOLUS CAPREA. 
Corvus dichotomus. Sve CARIACUS PALUDOSUS. 
Corvus nambi. See CARIACUS NAMBI. 
Cervus paludosus. See CARLACUS PALUDOSUS. 
Cervus rufus Cuv. See Cartacus (Coassus) RUFUS. 
Cervus simplicicornis. See CARIACUS SIMPLICICORNIS. 
GazKLLA DORCAS. (Antilope doreas.) Gazelle. 
* Moniezia expansa (R.) R. Bl., one of Rudolphi’s original specimens. 
Ovisos MoscHaTUs (Zimm). Musk ox. 
Moniezia expansa (R.) R. Bl. 
Ovis artes L. Domestic sheep. 
*Moniezia alba (P.) R. Bl. 
*Moniezia Benedeni (M.) R. BL. 
“Moniezia ezpansa (R.) R. Bl. 
* Moniezia Neumanni Moniez. 
*Moniezia nullicollis, Moniez, sp. dub; 
*Moniezia planiasima 8. & H. 
*“Moniezia triqunophora S, & H. 
“Thysanosoma actinioides Dies. 
*Thysanosoma (iardi (Riv.) 8. 
*Stilesia centripunctata (Riv.) Rail. 
*Stilesia globipunctata (Riv.) Rail. 
RuprcaPRa TRAGUS Gray. (Antilope rupicapra.) Chamois or Gemse. 
Moniezia expansa (R.) R. Bl, reported as Tenia expansa. 





C. W. 8 
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[70.] Tas. ENcYCL. t 45. (Figs. 1-12, (i. 0. Goeze). Tania orina=T. expansa (after 
Rud.). 
71. Verntur, A. E. Parasites of Domestic Animals; Report of the Connceticut 
Board of Agriculture, 1870. 
(Tenia expansa, pp. 65,100; T. dentioulata, p. 65.) 
72. Vinar, Sydney. The Veterinarian, Oct., 1886. 
[73,] Zepen, J. G, H. Anleitung zur Naturgeschichte der Eingeweidowiirmer. Bam- 
berg, 1803. 
(Halysis ovina=T. expanea, after Rad.) 
74. ZscHoKKF, F. Recherches sur la Structure Anatomique ct Histologique des Ces- 
toiles, Gendvo, 1890. (Tenia erpansa, pp. 93-114, figs. 31-38.) 
75. ZORN, F. A. Die thierischen Parasiten auf und in dem Kérper unserer Haus- 
siiugetierc, Wiemar, 1882. 
(Tenia erpansa, p. 189, taf. 
197; T. ovilla, p. 198.) 
Several other references were found but we have been unable to 


trace the articles. 8. & H. 





igs. 39-41; T. denticulata, p. 197; 7. alba, p. 
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(4) Any classification of any genus of tapeworms, based upon exter- 
pal form alone, cau not claim the attention of specialists. Anatomy 
must form the basis of our future revisions. 

(5) Individual variation must be taken into consideration in the 
study of parasites just as well as in the study of other animals. Slight, 
or, in many cases, even considerable, difference in the size of the head, 
form of the segments, etc., can often be explained as due to different 
methods of preserving. 

Moniezia capre sp. ing. 

The segments of Rudolphi’s 7. capra, now in my possession, warrant 
but one statement, i. ¢., that the species is evidently a true Moniezia. 

The proglottids are so crowded with ova that one would scarcely 
expect to distinguish the interproglottidal glands, even if they are 
present. Experience in comparing the external form of specimens has 
taught me so many lessons that L would not even dare to speculate 
as to the possible affinities of this specimen with the other species of 
Moniezia, 

Thysanosoma. actiniodes. 

This species has been found in South Africa (personal conversation 
with Dr. S. Wiltshire). C.W. 8. 

OcTOBER 28, 1893. 


INDEX TO SPECIFIC NAMES. 





‘The names in 


lies are synonyms. In the case of such forms us T. marmote, T. 


pectinata, ete., whose gencric position is somewhat uncertain, I have retained them 





provisional 


in the collective genus Tenia, pending the extablishment of new gene! 
Private advices from Prof, Railliet inform me that he i 
new genera in the second edition of his Traité de Zoalagie médicale ef agricole (now 
press). According to Prof. Raillict's letters he has adopted the MS gener 





ends to establish several 
in 
une 











Andrya for T. marmota and Ctenotenia and Rhopalucephala for Riehm's species. As 
Railliet’s second edition has not yet reached this country, at the time of the final 
proof-reading and indexing of this bulletin, I am not in a position to state posi- 


tively whether Railliet has retained in his work the manusc 
and the reader must, therefore, be referred to Railli 
names to be employed in connection with the species in questiv 








Page. 

Alyselminthus denticulatus* 42 
expaneus* . 26 
Anoplocephala Vogti. 8 









Dipylidinm latissimum. 
Leuckarti. 
pectinatum . 

Halysis orina* 

Linguatulaarmillata 

Monieza alba. 

var. dubia. 
Benedeni 
caprw sp. inq. 
expansa . 
denticulata 
Sestiva. 
fmbriata 
Goezei. 
Leuckar' 
marmote 
Neumann’ 
nullicollis . 
oblongiceps 
orilla 
var. macilenta. 
pectinata. 
planissima. 
trigonophora . 
Pentastomum proboscideum 
Porocephalus annulosus . 
armillatus - 
constrictus 
crotali. 
megastomus - 
moniliformis. 
oxycephalus . 
polyzonus . 
subuliferus 

Btilesia contripunc 




































Strongylus contortus 
Tenia aculeata 





t names given above, 
for the generic 
Cc. W. 8. 

























alba. 
Benedel 
capra. 
capraa 
capreoli . 
caprina 
centripuncti'a . 
centripunteggiata 
erassicollis 
erucigera... 
denticolata . 
deuticulata. 








fimbriata. 
Giardi... 






























marmotw .. 
ori-globipunctata 
orilla 
ovina . 
oripunctata .. 
oripunteggiata. 
ovin avicti 
peetinata - 
saginata 
solimnn. 











55, 101 
ou 





Puatr I.—Moniezia planiasima. 


Fig. 1. Adult strobila, natural size, slightly coutracted. 

Fig. 1a, Ripe segments, uncontracted. 

Fig. 2. Head, ventral view, balsam preparation. x 17. 

Fig. 2a. Head, alcohol specimen. x 17. 

Fig. 26. Head, en face, alcohol specimen. x 17. 

Fig. 3. Segments, 10” from the anterior extremity, showing the first appearance 
of the genital anlagen. 

Fig. 4. Segments, 70 from the anterior extremity, show 
anlagen of the genital canale. 

Fig. 5. Sagittal section, 20 from the anterior extromity, showing the overlapping 
posterior flap of each segment. 
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MONIEZIA PLANIBSINA 


li . 


Pratt Il.—Moniezia planiasima and M. Renedeni. 


Figs. 1-6 M. planiesima. 
Fig. 1. Diagram of the female organs, dorsal view: r.s., receptaculum seminis; 
, shell-gland; r.g., vitellogene gland; r.dt., vitello-duct; 0.d., o.d'., 





ov., ovary; 
o.d”,, oviduct. 

Fig. 2. Frontal section of the interproglottidal gland. 

Fig. 3. Diagrammatic tigure of a transverse section; r., vagina; c., cirrus; n., 
nerve; r.c., ventral canal; d.c,, dorsal canal. 

Fig. 4. Dorsal viow of segment, 200™ from the anterior extremity; é.g., inter- 
proglottidal gland; t., testicles; d.c., dorsal canal; ¢.c., ventral canal; #., nerve. 

Fig. 5. Ripe segments filled by the uteri. 

Fig. 6. Ovum. 

Figs. 7,8. M. Benedeni, drawn from one of Monier’s original apecimens. 

Fig. 7. Head and strobila, natural size. 

Fig. 7a. Two segments, drawn to show the peculiar architecture in contraction. 

Fig. 8. Scolex, en face. x 17. 

Fig. 8a. Scolex, ventral view. x 17. 
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PLATE III.—Moniezia planiesima, 


Fig. 1. Transverse projection of the female canals, diagrammatic. 
Fig. 2. Sagittal section of the interproglottidal gland. 

Fig. 3. Portion of segment, showing the genital organs. 

Fig. 4. Longitudinal section of cirrus and vagina, slightly diagonal. 
Fig. 5, Traneverse section of vaginn. 

Fig, 6, Transverse section of cirrus. 

Fig. 7. A young egg, diagrammatic. 

Fig. 8. Disk of the pyriform body. 
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MONIEZIA PLANIBSIMA 


PiaTEe IV.—Moniezia Neumanni (drawn from Moniez’s original material). 


Fig. 1. Fragments (contracted) natural size. 

Fig. 2. Head, ventral view. x 17. 

Fig. 2a. Head, en face. x 17. 

Fig. 3. Segments with testicles and anlagen of the genital canals. (Ventral 
view). 

Fig. 4. Same, greatly enlarged. 

Fig. 5. Segment with fally developed uterus. 
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Pate V.—Moniezia erpanea and M. denticulata. 


Figs. 1-3. M. expansa, drawn from Rudolphi's original material (1810), Orig. 
Fig. 1. Scolex, ventral viow. x 17. 
1a, The same, en face. x 17. 
ig. 1b. The same, viewed diagonally. x 17. 

Fig. 2. Segments in which the uteri were not developed. 

Fig. 3. Segments in which eggs were developed. 

Figs. 4-6. M, denticulata: 4-5 drawn after Goeze's figures of Rudolphi's ori 
material; 6 drawn from Rudolphi’s origiual material (orig). 

Fig. 4. Strobila with head, natural size. 

Fig. 5. Head. 

Fig. 6. Mature segments, 
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MONIEZIA EXPANSA MONIEZIA DENTIOULATA 
UOOLPHI'S ORIGINAL Types, 





Piate VIL.—Moniezia oblongiceps—Thysanosoma (siardi—Tania marmote. 


Figs. 1-4. M. oblongiceps. 
Fig. 1. Strobila, natural size. 
Fig. 2. Head, alcohol specimen, ventral view. 
Fig. 2a. The same, en face. 
Fig. 2b. Head, balsam preparation. 
Fig. 3. Segments showing genital canals, testicles, 
Fig. 4. Egg. 
Fig. 5. Section of Th. Giare 
convolutions of vax de 





rproglottidal glands, ete. 





. py Benital poro; r,s. vesicula seminalis; r. d., 
rens with prostata; r. d., vas deferens; r, vagina; r. #., Te- 
ceptaculum seminis; 0. d., descending oviduct; o. d’., ascending oviduet; u. f., uterus: 
o.r,, ovarinm; t.g., vetellogene gland; v.c., ventral canal; d.¢., dorsal canal; t.c., 
transverse canal; ¢., testes. 
Fig. 6-7. Tenia marmote. 

Fig. 6. Segment showing the anatomy with the exception of the uterus, dorsal 
view. 

Fig. 7. Segments with developed uterus. 
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PLate VITI.—Moniezia trigonophora. 


Fig. 1. Strobila, natural size. 
Head, balsam preparation, x 17. 

Ya, Head, alcohol preparation, ventral view. x 17. 
2b. The name, en face. x 17. 

. 2c. The sume, lateral view. x 17. 

Segments 10 from anterior extremity. 

4, Segments 30 from anterior extremity. 

ig. 5. Diagram of female glands and canals, dorsal view. 
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Pate IX.—Moni 





ia trigonophora. 


Fig. 1. Sagittal section of a sae around which the cells of the interproglottidal 
gland are grouped. 

The same, frontal section. 

. Di ands and canals, transverse section. 3 

. 1. Segment 60" from the anterior extremity, showing all the organs except 
cri, which have not yet developed, Ventral view. 

5. Sexments with developing uteri; a xpace ix left vacunt in the median line. 
6, Sezmente with fully developed uteri and eggs. 
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PLate X.—Moniezia alba. 






ing head; b, anterior portion; ¢, 10™ from anterior 
1 70™, 1 80, j 90m, kk 100, 1.110, m 120, n 


Figs. 3-7 from Neumann's epecimen. 

Fig 3. Segments 10¢” from the head, 2™™ wide. 

Fig. 4 nts 32 from the head, 36 wide. 
ig. 5. Segments 55 from the head, 4% 

Fig. 6. Segments 79°" from the head, 4 wide. 

Fig. 7. Segments 1" from the head, 5.5 wide by 35 long. 
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PLate XI.—Thysanosoma actinioides. 


Fig. 1. Strobila, natural size. 
Fig. 1a. End portion of another strobila. 

Fig. 2. Head, ventral v x17. 

‘The same, lateral view. x 17. 

‘The same, en face, x 17. 

ments 60™ from the head. 

“from the head, showing testicles and genital canals. 
Sagittal section showing two trausverse canals. 

Transverse section showing topography of the genital and longitudinal 















Fig. 8. Segment with uterus, 











But. 4, BUREAU OF Animas INoWeTEY. 


THYSANOSOMA ACTINOIDES 


PLaty XIL.— Thysanoaoma (siardi. 


Fig. 1. Strobila, natural size; head drawn from a separate fragment. 
Fig. le. Fragment, with larger segments, natural 6 
y of Th. Giardi, balsam preparation. x 17. 
Strobila belonging to head in Fig. 2. The genital anlage is at first in the 
median line, then diverges towards the right and left in alternate segments, 
Fig. 4. Segments with pistol-shaped anlage of the genital canals. Ono xe 
has an extra malo canal. Dorsal view. 
Six segmenta with developing genital organs. Dorsal view. 
6, Genital organs well developed. Dorsal view. Seo Fig. 5, Plate v1. 
Fig. 7. Sagittal section showing the proportion of length to thickness. Tc. 
transverse canal. 
Fig. ®. Three segments showing the wavy appearance of the uterus, 
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Pirate. XU1—Thysanonoma Giardi. 

Fig. 1. Three segments. ventral view. The second segment has double genita- 
pores, 

Fig. 2. Segments with wel 
phying. Dorsal view. 
' Fig. 3, Segment with fully-developed uterus, The other genital organs are almot 
4 entirely atrophied. 
i] Fig. 4. Egg-sace developing. 
* Fig. 5. Fully developed egg-snes, 








veloped uterus. The other genital organs are atro- 
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Moniezia alba. 










b, from Perroncito’s original material. 
trobila, natural size; a, head and anterior portion of one specimen; b-n 
1% 40 long, lacking head; b, anterior portion: ¢, 10 trom anterior 
180, j 90, k 100%, L110, m 120, n 












Fig. 2a. Head, ventral view, x 17. 
2b. Head, viewed en face 
Figs. 3-7 from Neumann's sp 
Fig 3. Segments 10" from the head, 20" 
Segments 32 from the bead, 3 wid 
-gments 55°" from the head, 4% Ww 
egments 79" from the head, 4™= wide. 
Fig. 7. Segments 1" from the head, 5.5 wide by 3" long. 
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Prater XI.—Thysanoeoma actinioides. 


Fig. 1, Strobila, natural size, 
Fig. 1a. End portion of another strobila. 
Fig. 2. Head, ventral view, x 17. 
Fig. 2a. The same, lnteral view. x 17. 
b. The same, en face. x 17. 
3. Neginents 60™™ from the head, 
Sogments 100™ from the head, showing testicles and genital canals. 
Fig. 5. Sagittal section showing two transverse canale, 
Fig. 6. Transverse section showing topography of tho genital and longitudinal 
canals. 
Fig. 7. Cirrns in copulation. 
Fig. 8. Segment with uterus. 
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PLATE XVI—Moniezia, species inquirende, 


Figs. 1-26. Bureau collection, specimen No. 607, borrowed from Hassall’s private 
collection, collected in England. 
Fig. 1. Segments, natural size. 
Fig. 1a. Segments. x 3. 
Fig. 2. Head, viewed en face, nlcohol specimen, much contorted. x 17. 
Fig. 2a. The same, ventral view. x 17. 
Fig. 2b, The same, lateral view. x 17. : 
Figg. 3, 3a, Head of Monicz’s specimen of M. nullicollis. 
Fig.3. Head, lateral view. x 17. 
8a, The same, ventral view. x 17. 
jb. The same, en face. x 17. 
4,4, Bureau collection, No. 725, Mfoniezia ep., Expansa group. 
Fig. 4. Head, ventral view. x17.” 
Fig. 4a, The same, lateral view. x 17. 
Fig. 4b. The same, en face. X17. 
Figs. 5, 5a, Burean collection, No. 612, Moniezia ap., Planissima group. 
. Head, ventral view. x 17. 
. The same, en face. X17. 
Fig. 6 and 6a. A head found in sheep. Possibly the same as B, A. I. collection No. 
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‘THYSANOSOMA GiARDI 


Pirate XILL—Thysanosoma Giardi. 









th with well-developed uterus. The other genital organs are atro- 
Dorsal view. 
Segment with fully-developed nterns, The other genital organs are almost 
entirely atrophied. 

Fig. 4. Egg-sacn developing. 

Fig. 5. Fully developed egy-snes, 
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PLate XIV.—Stilesia globipunctata, 


Fig. 1. Strobilw, fragments, natuzal size. 

Fig. 2, 2b. Scolex, viewed ventrally, en face ant from the side. x 17. 

Fig. 8. Regmenta 15% from head, showing nerves, cauals and anlagen of genital 
organs; dorsal view. About 56 1 long by 0.57" broad. 

Fig. 4. Segments 27-50 from head; the anlagen of the uteri are present; dorsal 
view. About 96 long by 1.14" broad. 

Fig. 5. End of same, greatly enlarged. 

Fig. 6. Right end of slightly older segments, showing ova in the median field; 
dorsal view. 

Figs. 7 and 8. Segments showing two stages of the uterus and tr 
fig. 7, ventral view; fig. 8, dorsal view; in fig. 7 tho ovary is still 
about 0.16" by 1.4™™; fig. 8, about 0.13"™ by 2.30, 

Fig. 9. End segments, About 0.26" by 0.64™™, 

Fig. 10. Egg. Zeiss $ im. 















verse organ; 
sible. Fig. 7, 
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Pratt XV.—Slilesia centripunctata, 


Ffy. 1. Portion of a strobila, natural size. 
‘ig. 2. Head, ventral view. x 17. 






ments 1 broad. 
g.1 Segments 1.12 


























PLATE XVI.—Moniezia, species inquirende, 


Figs. 1-2b. Bureau collection, specimen No. 607, borrowed from Hassall's private 
collection, collected in England. 
Fig. 1. Segments, natural size. 
Fig. la. Segments, x 3. 
Fig. 2. Head, viewed en face, alcohol specimen, much contorted. x 17. 
Fig. 2a. The same, ventral view. x 17. 
Fig. 2b. The same, lateral view. x 17. : 
Figs. 3, 3a. Head of Monicz’s specimen of M. nullicollis. 
Fig. 3. Head, lateral view. x 17. 
Fig. 3a. The same, ventral view. x 17. 
Fig. 3b. The same, en face. x 17. 
Figs. 4,40. Bureau collection, No. 725, Moniezia sp., Expansa group. 
Fig. 4. Head, ventral view. x17. ia 
Fig. 4a, The same, lateral view. x 17. 
Fig. 4b. The same, en face. X17. 
Figs.5, 5a. Bureau collection, No. 612, Moniezia ap., Planissima group. 
Fiy.5. Head, ventral view. x 17. 
Fig. 5a. The same, en face. x 17. 


Fig. 6 and 6a. A head found in sheep. Possibly the same as B, A.I. collection No. 
612. 
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PLATE XVI.—Moniezia, species inqnirenda. 


Figs. 1-2b. Bureau collection, specimen No. 607, borrowed from Hussall’s private 

collection, collected in England. 
. Segments, natural size. 
la. Segments. x 3. 
Head, viewed en face, ulcohol specimen, much contorted. x 17. 
a, The same, ventral view. xX 17. 
Fig. 2b. The same, lateral view. x 17. 

Figs. 3, 3a. Head of Moniez’s specimen of M. nullicolli. 
Fig. 3. Head, lateral view, x 17. 
Fig.3a. Tho eame, veutral view. x 17. 
Fig. 3b. The same, en face. x 17. 

Figs. 4, 4b. Bureau collection, No. 725, Moniezia sp., Expansa group. 
Fig. 4. Head, ventral view. x17. * 
4a. The same, lateral view. 17. 
4b, The same, en face. X17. 
5, 5a. Bureau collection, No. 612, Mfoniezia sp., Planissima group. 
. Head, ventral view. x 17. 
5a. The same, en face. X17. 
6 and 6a. A head found in sheep. Possibly the same as B. A. 1. collection No. 
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LETTER OF TRANSMITTAL. 


U. 8, DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
Washington, D. C., September 6, 1893. 
Sre: I have the honor to transmit herewith for publication the report 
of Prof. C. C. Georgeson upon his recent investigations of the dairy 
industry of Denmark. 
Very respectfully, 
D. E. Satmon, 
Chief of Bureau of Animal Industry. 
Hon. J. STERLING MoRTON, 
Secretary of Agriculture. 


LETTER OF SUBMITTAL. 


Kansas STATE AGRIOULTURAL COLLEGE, 
Manhattan, Kansas, September 2, 1893. 
Sir: I have the honor to submit herewith my report on the dairy 
industry of Denmark, which, under date of January 7, 1893, I was 
instructed to investigate under the auspices of your Bureau. 


Very respectfully, 


Dr. D. E. SaLmon, 
Chief of Bureau of Animal Industry. 
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low, even temperature, and for this purpose cellars were built under 
the dairy-houses, and the milk was strained in shallow wooden tubs or 
buckets only 4 or 5 inches deep, and these were placed upon the cold 

_ Stone floor for the cream to rise. However, the whole treatment of the 
milk left much to be desired, and it was only during the summer, while 
the pastures were good, that there was a surplus of butter produced. 
The cows calved in the spring, and nearly all of them were dry during 
the greater part of the winter. 

The Royal Agricultural Society was organized in 1769, with the 
object of advancing agriculture by every possible means. In the year 
1837 this society undertook to provide instruction in dairying for the 
young and promising daughters of farmers. 1t was exclusively a practi- 
cal course and covered two years, which time they spent on one and 
sometimes on two or even three of the largest farms in the country 
where dairying was recognized as an important branch of the farming. 
They participated in all kinds of work in the dairy and thus learned 
the business from thorough, practical experience. Those who had thus 
qualified themselves had no difficulty in obtaining positions on similar 
farms, as head dairy maids, where they had complete charge of the 
milk and butter and cheese-making. Cheese-making, however, never 
became an important branch of industry. It was only now and then 
that any attempts were made to make sweet-milk cheese, and as to 
skim-milk cheese it had no sale outside of the country; this branch of 
the dairy was naturally confined to the manufacture of cheese for home 
consumption. Butter, on the other hand, gradually grew in importance. 
That which was produced on the larger farms was sent to Hamburg 
and Keil for export to England, and the poorer grades were sent to 
Norway. 

In the beginning of the ’50’s many of the smaller farmers had begun 
to take an interest in the dairy, and the merchants who handled the 
products began to send their butter directly to England instead of 
sending it by way of Hamburg or Keil, as formerly. In 1854 the Royal 
Agricultural Society undertook, for the first time, to provide practical 
instruction for young men in the dairy business, as they had already 
provided for the young women. The object was, however, mainly to 
train herdsmen and feeders, who with this united the trade of a cooper, 
and made the tubs and buckets and otler wooden utensils required in 
the dairies, particularly the barrels in which the butter was transported 
to market. This departure proved successful, and even to the present 
day the same class of employees is kept on the larger farms. In 1858 
the Royal Agricultural School, at Copenhagen, was started as a branch 
of the already existing veterinary school, and thus gradually the num- 
ber of skilled helpers on the farm was increased. 

This gradual advancement received further impetus by the example 
set by a few of the most enlightened landowners. These were, a8 @ 
rule, large property-holders who had been well educated. Etatsraad 
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THE RED DAIRY BREED. 


The origin of this breed is not readily traced, but it doubtless takes 
its origin from a blending of the Angler breed of the Duchy of Hol- 
stein, which has been imported quite largely into the country, with the 
native cattle. There are other foreign races which, possibly, contrib- 
ute, though in a slight degree, to the make-up of this breed. Thas, 





Fia. 6.—Cow of the red Danish dairy breed. 


Shorthorns have been imported from England, Ayrshires from Scot- 
land, and some few animals have been brought from Switzerland. 
But the Angler breed has been the most important, and the present 
red breed also closely resembles the Angler cattle. As the name indi- 
cates, they are of a red color, the head is of medium size, horns small 





and curved inward, seldom symmetrical, neck light and short, rather 
depressed, shoulders fine, chest light, chine prominent, hips broad, bag 
large, milk veins very prominent, legs short and stout, weight about 
1,000 to 1,100 pounds. The whole make-up of the cow is that of the 
ideal dairy animal. She is gentle and easily handled. Figs. 5 and 6 
show, respectively, a cow and a bull which are representative animals 
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Society of Denmark must thus be considered as affording important aid 
to the dairy industry, in which work it is assisted and encouraged by 
the state. 

The state aids the dairy by maintaining three dairy experts as 
advisers to the people. Each one of these is assigned a definite terri- 
tory. They are all under the direction of the minister of the interior. 
In all there are niné such advisers for the benefit of agriculture, but 
three of them have their work confined to the dairy. These gentlemen 
may be called by any creamery or dairy man in the district to assist iu 
discovering faults in the butter, to give their advice in regard to 
methods of treatment of the cattle, and of the milk and butter, and, in 
short, to render every assistance in their power in aiding the dairy 
industry. For this service the adviser is paid by the state; but the 
person calling him pays a certain proportion of the traveling expenses 
and maintains him with board and lodging while at his place. I can 
perhaps give no better idea of the nature of this work than by quoting 
a portion of the report of one of them to the minister of the interior 
for the year 1891, This report is by Stats-Konsulent (State Adviser) 
J. Nissen-Dall, who is located in the city of Fredericia, and whose 
activity is confined to a portion of the southern peninsula and several 
of the smaller islands. He says: 

Lhave during the time covered by thie report been called upou to give assistance 
in the dairies of iny district one hundred and forty-five times. I have given 
twenty-seven lectures on dairy matters. Ihave, by invitation, attended eight meet- 
ings of the farmers, and I have acted as judge of dairy exhibits nineteen times, most 
of the exhibitions being held at the experimental laboratory. I attended an exhibi- 
tioa of cheese at the sume laboratory, and J attended three exhibitions of butter 
under the auspices of the dairymen’s association. In conjunction with Konsulen- 
terne (advisers) Béggild, Segelcke, and Buhl—all dairy advisers—I have visited 
three dairies on Funen to witness experiments in pasteurizing milk and cream. 
Further, Ih: with pecuniary assistance from the Royal Danish Agricultural 
Society, visited « number of dairies where the pasteurizing of cream was being 
introduced, and [also made investigations in the neighborhood of Vejle. Toward 
the close of July, 1891, I was present at the final examination of the pupils in the 
Ribe Dairy School. In connection with the exhibition of butter, to be held in Géte- 
horg (Sweden), I visited seven dairies in my district during May and June. I 
attended the exhibition in Goteborg, from the 3d to the 9th of August. Besides all 
of this I have answered largo uttmber of questions by mail. The majority of my 
lectures have been held in the intere xt of codperative creameries, where my subjec 
has been The Production and Treatment of the Milk. I lectured once before the 
members of the Fodder Stuff Association, and once at an exhibition of cheese in 
Ringe. 














This will give a tair idea of the nature of the work assigned to these 
advisers, and the results prove that the plan is thoroughly practical. 
This business of advising in dairy matters has become a profession in 
Denmark. Besides the four official advisers, one maintained by the 
agricultural society and three by the state, very many of the dairy 
associations, of which there are many throughout the country, main- 
tain advisers of their own, and whenever a fault appears in the dairy . 
or creamery which the man in charge is unable to remedy an adviser 


























LETTER OF TRANSMITTAL. 


U. 8. DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
Washington, D. C., April 21, 1894. 
Sir: I have the honor to transmit herewith the manuacript of the 
report which contains the results of some important investigations 
concerning infectious swine diseases. These investigations have been 
carried on for several years by my assistants in the laboratory and the 
present report contains results not heretofore published. 
Very respectfully, 
D. E. SALMON, 
Chief. 
Hon. J. STERLING Morton, 
Secretary. 





LETTER OF SUBMITTAL. 


U. 8S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
Washington, D. C., March 31, 1894. 
Str: I have the honor to submit herewith investigations dealing 
mainly with problems relating to hog cholera and swine plague. They 
have been carried on since 1889, and have had for their object the 
endeavor to find out upon what factors the great diversity in the char- 
acters of infectious swine diseases depends. The problems have pre- 
sented themselves in the course of the more important investigations 
on swine diseases already published, and a solution seemed essential 
to any further progress in this work. To the report is appended a 
brief résumé of the results obtained, together with suggestions as to 
future lines of work which are most likely to yield valuable results. 
Respectfully, 
THEOBALD SMITH, 
Chief, Division of Animal Pathology. 
Dr. D. E. SaALmon, 
Chief of Bureau of Animal Industry. 
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B. chol, stis é,—Isolated at the same time with bacillus y. 

Morphology.—In yoneral like a, thongh the bacilli appear a trifle plumper, 

Biology,—Bouitlon cultures become quite turbid. In the eartlest cultures the 
bacilli formed clumps which in the hanging drop moved abont as single masses. 
‘This peculiarity maintained itself for months and after passage through several raly- 
bits. At present it seems to have disappeated. 

Pathogenesis. —Quite feeble, perhaps a degree below that of 6. ‘The bacilius seems 
to have no affect on pigs.” 

B. chol, suis s.—This variety, obtained from a Virginia outbreek in 
1890, agrees entirely with @ in all but two features: 

‘The surface colonies on gelatin plates instead of having the slightly 
convex form of « spread out in somewhat thinner, more or less bluish 
patches with sharp, undulating border, in this regard approaching the 
nonpathogenic variety, bacillus y. A second differential feature is 
the viscid condition of the colonies and of the diffuse growth on agar. 
When this is touched with the platinam needle a delicate thread may 
be drawn ont several millimeters in length. This peculiarity at first 
led me to suspect the purity of the culture. After making repeated 
plate cultures and passing the culture obtained from colonies through 
rabbits the same viscidity reappeared. [t has persisted in enltures 
up to the present. 

B, chol, suis [.—This interesting variety of the hog-cholera bacillus 
was obtained from cases of disease early in 1889. The outbreak pre- 
sented « number of characters not noted in outbreaks examined up to 
that date, These have been yery briefly referred to in former publica 
tions.} 

Morpholoyy.—This variety differs from « in appearing a trifle larger, In attempt- 
ing, however, to present this impression of the eye in figures, T found it impossible 
to determine any difference, probably owing to the still crude state of the present 
microscopic measuring apparatus, Itis not uncommon to find longer filaments in 
the various culture media, somo of which show active movements. 

Biology.—This variety may in general be regarded as nearer the saprophytic stage, 
for it grows more vigorously than « in the various culture media, 

In gelatin plates and rolls the colonies appoar within forty-eight hours, and at the 
end of a weok develop iuto circular, smooth, glistening dises, which are grayish white 
andoxhibit at thoes faint, concentric markings. When l or2om, apart, they may be 
Sor4 mm. in diameter, The deep colonies ore brownish, tincly stippled spheres 
and attain a diamoter of 04 to 0.5 mw. when not crowded, They thus resemble 
colonies of @ in form and appearance, but are much larger, 

The inclined agar growth differs from thatef @ only with reference to several 
minor points. The growth on the sarfice is the same with both gorms, while in the 
condensation water there isa more active multiplication of the second germ, and 
‘the water assumes a inilky white appearance. In cultures of a the liquid is not 
milky white, asthe multiplication is far less active. Inalkaline bouillon and bouillon 
with peptone this germ develops more rapidly and abundantly than does a, The 
liquid beoomes very turbid over night in the thermostat and on shaking it a partly 
granular partly floceulent deposit arises. Careful inspection shows in some oultures 
@ very delicate, iridescent pellicle on the surface, Multiplication was also observed 





* Ballotin on Swine Plague, p. 80. 
{Report of the Secretary of Agriealtnre for 1889, pp, 75-79, 
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spleen was cousidernbly enlarged and contained . In the small intes- 
ns ‘ellowin i liquid eatente Toyer's patclion ae from serosa us aggregations: 


from the botter 
Both mice were sick next day and ono died about noon, The spleen was vory much: 


from liver and . The second mouse 
vived this feed! a8 asa second feeding a ted two weeks later. Two mice 


inder 
the eighth day, In the sligh' were 
ts eae cig! lain thea clase spten heer 

Bacillus § produces in swine a true hog cholera, The chief lesions are in the 
large intestine and in the stomach. In the outbreak in whieh this bacillus was 
encountered there was also found extensive broneho-pneumonia associated with 
swine-plagne bacteria and lung worms, fn pigs penned with those obtained from 


of the original herd and of three of those infected by them are given in an appen- 
dix to this article. 

The disease induced by ¢ is more prolonged, more chronic than that prodsced by 
the virulent type, @ About four weeks elapsed between infection and death, 
lesions of the stomnch consisted of necrotic and diphtheritic changes of the oe 
usally outside of the fandas, In the large intestine the destruction of the mucosa 
was very oxtensive. Tho process waa partly necrotio, partly exudative in character, 
‘The mucosa in the cwcum and upper colon was converted into an amorphous, whitish 
layer with irregular surface which I compared in the preliminary note to cork lining 
in uppearance and texture. In the language of pathologista it would be called 
branpy, t¢,,48 if bran had been sprinkled over the surface in a deuse layer. Far- 
ther down the necrosis was less diffused, more localized, and now and then replaced 
by a true exudate, casily removed frou a surface apparently but slightly altered, 
Large, button-shaped, neoplastic growths were encountered in one case of the origi- 
nal diseased herd, 

The reduced virulence of bacilins fas compared with that of bacillus c was fur- 
thermore demonstrated by the feeding of cultures to pigs. Only softening of the 
feces and marked debility with loss of appetite were noticed for several days after 
the fooding, with the exception of one case, which proved fatal, 

May 14, 1889. Pig No. 198.—Reoeived three days ago from a farm upon which no 
swine Linas have existed for a number of years. ens ved since yesterday morn- 
ing. To-day a pint of a4 per cent solution of crystallized sodium carbonate given 
wo It of which, an portion is consumed. One hour later it is drenched with 
400 ce., or near, ae nae of a bouillon culture in which bacillus ¢ (derived from oa 

iy yee has moltiplied for four days, ee until next 
day, On the second diarrhea sets in and the feces have a grayish col Small 
ee a “nied tibiae mucus containing wash finkes, are ‘Yomnited occa 
‘This condition persisted until death e1 quite suddenly four days 





after 

The: Fa tau at bithra Afiar deat ‘The animal in the meantime was key 
in the i, Male pig about. 34 months old. Ny Josions observed. 
back of neat tip & group of whitish spots as of beginning necrosis, Si 
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OTHER BACILLI, NOT FOUND IN OUTBREAKS OF HOG CHOLERA, WHICH | 
BELONG TO THR SAME GROUP, 


Bacillus found in aw mare after abortion.” —This organism must be 
grouped with the true hog-eholera bacilli. The only recognizable ditfer- 
ences were a tendency of the colonies inthe earliest cultures to flow partly 
down the inclined agar surface, and a feebler pathogenic power than 
that of Bacillus chol. suis a. 

It is obvious that these minor variations ave not of sufficient impor- 
tance to separate this bacillus from the hog cholera group. + 

Bacillus enteriditis, Grevtner.—This organism was found in 1888 by 
Gwrtner in Saxony under circumstances which are of sufficient impor- 
tance to deserve a somewhat extended quotation: 

A cow, suffering with diarrhea and discharging inuens, was killed and pronounced 
fit for food, The autopsy revealed nothing abnormal beyond reddening of the small 
intestine. Tho flosh appeared normal and was free from odor, 

A young, strong workman ate 800 grams (loss than 2 pounds) of this meat raw, and 
seasoned with pepper and salt. He became ill two hours later, with vomiting and. 
diarrhea, aud died in about thirty-five hours. The autopsy showed inflammation of 
the small intestine, It was reddeved and distended with gas. The solitary ond. 
agminated follicles were swollen, whitish, the mucosa in places infiltrated, whitish, 
iu others reddish; the vessels markedly injected. In the stomach the fundus was 
hemorrhagic. 

‘The meat had been put on sale May 11, and up to May I8 fifty-eight persona 
ing to 25 families became ill. All of these with one exception had eaten of this 
meat. This person, the mother of the deceased young man, may have accidentally 
infected herself with his discharges. 

OF the 57 persona affected 12 had eaten the meat raw, 10 had eaten fried and boiled 
liver, 2a dish made from the lungs, 29 had taken botled meat and soup, and 3 soup 
only, 

All persons who had eaten raw moat became ill, while of those who had consumed 
cooked meat aud soup about 36 remained well. Thoseverity of the attack was pro- 
portional to the quantity of raw meat eaten. Thus, 1f pounds caused death in thirty- 
five hours, while one-fourth pound led to a disease lasting fourteen days. Incase of 
the cooked meat sud sonp no such relation was notieed. The disease produced waa 

-elther very slight or severe and protracted, 

‘There was no noticeable difference observed with reference to sex and age. The 
disease appoared in most cuses within twenty-four to thirty hours with nausea, vorn- 
iting ond purging; the vomited matters were frequently bloody, the stools greonish: 
and mucous, These symptoms were followed by severe general disturbance, such as 
loss of consciousness, fever, and rapid, weak palse, associated with great prostra- 


* Bulletin No. 3 of the Burean of Animal Industry, p. 53, 

tThe tondeney of the colonies to run is easily neconnted for by an Increased pro- 
duction of a riseid substance around the bacilli, When sufficiently insolable ft 
becomes visible as a capsule in some species. In certain bacteria caltivated for & 
Tong time on agar the tendency to produce this substance seems to become ang- 
mented and acuiture originally not viscid may become so after one or more years 
of enltivation on alkaline agar. In the variety under consideration this tendency of 
the colonies to run down the agar surface was transformed Later into a tendeney 
to form wslightly wrinkled membrane. At present even this feature is no longer 





$Corresp, (1. allg, diretl. Vervins Thiringes, 1883. 
22275—No. 6——2 
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ever, oe fhet stated in the printed observations which militates against this posi- 
tion, namely, the coagulation of milk. “Che results of inooulationson smaller animals 
are not very precise, the does being chosen too large. Thus, the intraperitoneal 
injection of aeveral cubic centimeters of a bouillon enlture of the widely prevalent 
5, coti communis is likely to prove fatal in twenty-four hours. I have found Scc.of 
a eulture of B. coli oven after sterilization at 60°C. injected into the abdominal 
cavity of guinea pigs prove fatal within twenty-four hours in some instances. 

A culture of B. enteriditis from Kral’s laboratory in Prague, Austria, 
was studied by the writer in 1893, The results of the examination are 
briefly as follows : 

Tn gelatin rolls the surface colonies (3-10 mm. apart) were aboat t mm, dn diam- 
oter on the fourth day, They appeared as slightly convex, round masses, coarsely 
‘stippled when viewed under alow power. Tho deep colonies on the same plate 
were opaque, brownish spheres 0,25 mm. in diameter. Little change took place in 
the rolls subsequently, In the gelatin stick culture the needle track developed into 
a slight growth in three days, the surface expansion was feeble. 

On inclined agar a grayish, glistening smooth surface growth and opaque whitish 
deposit in condensation water not at all characteristic or peculiar. 

Poptono bouillon became very turbid in three days. Odor feebly sour. 

Milk was not coagulated. 

On potato a dry, brownish-yellow growth had appeared in three or four days. 

Tho bacilli from agar cultures are quite small and short; those from bonillon 
vary more or less in length and thickness, From potate they are very short, almost 
oval in outline, 

In bouillon they are actively motile during the first few days, later on many are 
without motion. From an agar and a potato cultare four days old they were non- 
motile, Their behavior towards sugars does not differ from that of the trae hog- 
cholera bacilli, 

These morphological and biological characters are practically identi- 
cal with those of the hog-cholera bacillus, The inoculation of rabbits 
likewise confirms this relationship, 

July 12, 1893, White fomale rabbit, weighing 2b pounds, receives into an ear 
vein about 0.12 cc. of a bonillon culture twenty-four hours old. 

July 16, Rabbit found dead thie morning. Spleen moderately enlarged, dark, 
somewhat softened, Coocidiosis of gall bludder. No necrosis in liver, Kidneys 
pale. In appendix of cwenm a few enlarged whitish follicles. Quite a number of 
follicles of the lymphatic patch in emcum near valve enlarged, whitish. Bacteria 
in spleen denfonstrated by the microscope and in cultures, 

July 12, 1893. White female rabbit, weighing 2— pounils, receives into an ear 
vein 0.24 ce. of the same culture. 

July 14. Dies this morning. Spleen soft, dark, moderately engorged. Kidneys 
hyperemic; pale strim in base of pyramids. Lungs hypermmic. In spleen pulp a 
small namber of bacteria resembling the hog-cholera bacillns closely, Cultures 
made therefrom contain this injected organism only. 

The lesions of the intestines in the first rabbit resemble those produced by B, chol, 
ouis 6. 

Bacillus typhi murium.—tn October of 1890 this organism was found 

. by Prof. Lasfiler, of Greifswald, as the cause of an epizoitic among 
white mice kept for experimental purposes in cages at the Hygienic 
Institute. Foracconnt of the use of this bacillus in the destruction of 
field pests see the Annual Report of the Department of Agriculture for 
1893 (p. 155). The description which Lefiler gives ot this bacillus cor- 
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This bacillus, nevertheless, possesses a considerable ditt nd 
genic power. In some inoculation experiments on 
recently by Dr, 0. F, Dawson under my directions, it was Beater that 
while the guinea-pig withstood rather large subcutaneous doses (0.3 ce. 
of a bouillon culture) it was very susceptible to minute intraabdominal 
doses, In a more recent comparative experiment I found 0.02 ec. of a 
bouillon culture of B. typhi murium fatal within twenty hours when 
injected into the abdomen, The same dose of virulent hog-cholera 
bacilli injected in the saine way proved fatal in not less than four days. 

Another bacillus*® recently described by Laser as causing epizobties 
among field mice seems to belong to this group and to be perhaps 
closely related to B. typhi murium. A culture of this organism was not 
accessible for examination and comparison, Laser mentions that his 
bacillus produces acids in litmus whey equal in quantity to that pro- 
duced by Emmerich’s bacillns. This fact would group this bacillus 
with B. coli, for the hog-cholera group does not produce any acid in 
aérobic cultures of lactose bouillon reeognizable with litmus paper. 
Strangely enough, no statement is made concerning its behavior in 
milk, A farther differential character consists in its taking the Gram 
stain. 

This bacillus appears to be more promptly fatal than hog-cholera 
bacilli, for both a field and a white mouse died in forty-eight and thirty- 
six hours, respectively, after subcutaneous inoculation. Feeding 
destroys the same species in four to six days. Similarly some rabbits 
and guinea-pigs proved susceptible. Neither the degree of suscepti- 
bility of these animals nor the pathological changes found at the autopsy 
have been sufliciently elucidated to be available for comparison with 
the hog-cholera bacillus. 

A possible member of this group may be the bacillus found by Loeffler 
in 1581 as the presumable cause of diphtheria in pigeons.t 

The disease had destroyed a flock of about 20 pigeons and only one 
case, the last, came into Lasfter’s hands. He describes the sick pigeon 
as sitting trembling, with ruffled feathers and half-opened beak. The 
corners of the mouth, the base of the tongue, and the palate were covered 
with yellowish deposits. The dung was semifinid. The animal took 
no food, but drank much water. Death occurring during the night, 
the autopsy next day showed in addition to the deposits in the mouth 
a yellowish membrane extending through the trachea into the bronchi, 
In the lungs there were several pneumonic foci; there was parenchy- 
matous clouding of the liver, slight enlargement of the spleen, ocea- 
sioual hemorrhages under the capsule of the kidneys, ‘The mucosa of 
the intestines was markedly reddened and sprinkled with hemorrhages, 





* Hugo Laser, Rin nener fir Versuchsthiore pathogeher Bacillus aug der Gruppe 
der Frettchen-Schweinesouche, Contralblatt f Bakteriologio, x1 (1892), 5. 184, 
XIE (1895), 5, 643, 

{Arbeiten ud. kaiserl, Gesundbeitsamt, 1: (1884), 8. 482. 
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convex, roundish patehos, varying in size acconliug tothe rrartely: ‘The margin in 
not wavy, but nniformly convex, The surface very finely stippled. 

2 That of the viralont variety ¢, and Tai DeaatRaeNalene eENSER Seen 
iridescent expansion having an irregularly wavy margin. ‘The surface shows a few 
ranching radial furrows. ‘This type of colony resembles closely that of the typhoid 
Lacillns, 

3. The typeof ¢ and B, typhi murium, representing larger and coarser expansions 
with wavy margin simulating closely the surface colonies of 2. coli communis, 

It will be obsorved that these varieties do not correspond to any special degroes of 
virulence. In goueral, however, it may be said that with one exception (>) the 
vigor of the surface growth is greatest with the least viralont varieties 

Iu bonillon the most virmlent varietios (a, ¢, y) aud the abortion bacillus produce 
merely a moderate clonding. The less virulent varieties including the nonpatho- 
genic form y prodnce a considerable turbidity. 

‘The reaction doponils entirely on the presence oF absonce of muscle glucose derived 
from the meat from which the bonillon is prepared. [f this is present the reaction 
becomes acid; if absent the reaction remains alkaline. The acid reaction heeomes 
alkaline after o variable longth of time, provided the quantity of sugar in the 
bouillon does not exceed 0.5 per cent. This change is owing to a base produced 
during the growth of the bacilli which slowly neutralizes the acid formed by the 
fermentation of the muscle glucose.” . 

‘On potato the growth ia the same among the members of this yroap. There may 
be slight,variations in the depth of color of the growth due to variations in the 
potatoes used, Now and then potatoes are encountered on which no growth appears. 
‘The surfaew ossamos a glistening appearance but multiplication perceptible to the 
eye docs not take place, 

In milk no precipitation or coagulation of the casein oveurs with any of the forms 
studied. There may be observed, however, if cultnres romain in the thermostat at 
least several weeks, a gradually developing opaleseence of the milk, The milk 
may even assume a light brownish appearance. During thia prolonged stay in the 
thermostat the volume of the cnltare shrinks by evaporation and the opalescent 
fluid becomes quite thick but not viseld. It is markeslly alkaline. ‘The addition of 
acetic acid still causes precipitation of the casein. The process appears to be a kind 
of saponification of the fatas a result of the increasing alkalinity of the culture 
with age, This action of tho hog-cholera bacillus was first noticed by Banal 
Federn t and subsequently observed independently by Dr. V. A. Moore} in milk 
cultures of the nonmotile variety of A. cholera euis 9, 

‘The fermentative characters of the members of this group are remarkably uniform, 
Thave tested thom all in bouillon containing dextrose, saccharose, and lactose, reapoe- 
tively, Their behavior in the fermentative tube may be briefly defined as follows: 

In peptone bouillon containing L por cont doxtrose, gus appears within twenty 
four hours and continues to form for three or four days. Dnring the first twenty- 
four hours from one-third to one-half of the entire amount is formed, and at the end 
of forty-eight. hours fully five-sixths hax collected. During the third and fourth 
day only insignificant amonnts are formed, The gas formation thas begins promptly 
and subsides with equal promptness. The total quantity which collects in the 
elosed branch of the fermentation tabe is equivalent to nearly one-half the capacity 
of this branch, Tho mnitiplication of the bacilli is rather feeble and subsides 
promptly. Tho strongly acid reaction developed during the fermentation ix respon- 
sible for the cessation of growth and the subsequent destruction of the bacteria, 

‘The gas ser free is made upof carbonic dioxide and an explosive residue, probably 
hydrogen. The ratio of CO, to the latter is approximately as 1 to 2. ‘This ratio 








*On the method of determining “the presence or the absence of mnscle glucose in 
bouillon see the Wilder Quarter Century book (1893), p. 197. 

Arch, f Hygiene, xt (1891), p. 108, 

} Bulletin No, 3, p. 53. 
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after sixteen to twenty hours, While the enltures of #. coli assumed a decidedly red 
appearance, a few members of the hog-eholera group became feebly pink, the color 
of the culture of y being the most aceentiated. Aftor a fow days a decidedly car- 
mine red deposit appeared in the cultures of 8. coli communis. The deposit formed 
by the members of the hog-cholera group was whitish or feebly pinkish. This test 
thus gives for the colon group a different color than for the hog cholera group. It 
Joes not discriminate distinctly between mombers of the latter group and varies in. 
intensity from almost complete absence of color toa decided violet pink, in cultures 
of y, the nonvirulent variety, 

In general cultures of hog-cholora bacilli are free from all odor. Atnong the more 
saprophytic varieties (y, $) L have detected, in bonillon cultures contained tn tubes 
permitting but little interchange of air, a faint sour odor. 

Pathogenesis.—There is considerable divergence in pathogenic power among the 
varieties of hog-cholera bacilli and the other members of this group. A comparison 
of the results obtained by inoculation into rabbits shows this very clearly, Thus 
Bac, « is invariably fatal in very small subcutaneous doses. Tho same is troo of 
Bac. ¢, Bae, 3 also was originally of nearly equal virulenes, Bac, was originally 
faial in some cases when ruther Inne doses, 0.2 to 0.3 cv., of a bouillon eulture wore 
injected subentanconsly. 

‘The rest of the group are fatal only when injected into an ear vein. For this end 
aamall qnantity (0. 1 cc. or leas of a bouillon cultnre) has been usually sufficient. 
» has no more pathogenic power than B, coli communia under tike conditions. The 
original virulence of B. typhi murlum, B. enteriditis and the swine-post bacillus had 
undonbtedly been greatly reduced before they came into my hands. They were, 
however, still fatal to rabbits in small intravenous doses, 

Besides a divergence in the degree of pathogenic power aa determined by the 
quantity of culture fluid required to destroy rabbits there is adivergence in the 
natareof the pathological processes set up whieh is not wholly explained by a mere 
differences of degree. 

Thus bacilins £ produces in rabbits suppurative changes in the lymphatic 
apparatns of the intestines and the mesenteric glands in contradistinetion to the 
necrotic and hemorrhagic losions of the more virulent «, If we attempt toexplain 
this as a move difference of degree we are confronted by the abortion bacillus which 
ismuch less virnlent than , bat when injeeted into the circulation produced marked 
necrotic lesions, in this respeot standing nearer @. Thero is no doubt that with a» 
reluction of virnlence the necrotic give way in part to the suppurative processes, 
bit this is not wholly trae and we must accept subtle varieties of virulence not 
easily doseribed. A marked ilustration of this is the production of a peculiar 
pseudo-tuberenlar affection of the peritoneum in rabbits by a virulent hog-cholera 
bacillus of the a type attenuated by being contaminated with Proteus eulgaris, * 
Simple loss of virulence through long cultivation om artificial media does not 
produce such a peculiar modification. 

A number of rabbits which were examined several weeks to months after reco. ory 
from a nonfatal dose of many of the bactoria desoribed above showed in the appen- 
dix vermiformis and more rarely in Peyer's patches at the ileo-cmoal valve a few infil- 
trated follicles which appeared as whitish dots. This localization of the bacilli of 
thin group in these follicles is perhaps the most covstaut macroscopic change to be 
credited to them. It appears only when the disease, after kubeutaneous or intraye- 
nons inocalation, has lasted longer than « week or ten days. 

In the table below an attempt has been made te bring together the minor varin- 
tions among the members of this gronp and to omit all common characters, This 
table naturally suffers trom the defects inherent in all tables attempting to formu- 
late subtle differences. This ix particularly true ofany estimate of pathogenic nctiy- 
ity. For a more accurte conception of this the reader is referred to the antopsy 
notes on rabbits in this and former publications, 


> Soe p, 88. 
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If we attempt to sum up those characters which are to eireumscribe 
the hog-cholera group of bacteria we are at once confronted by the 
seareity of common characters, as shown in the table above. Patho- 
genesis, though of great importance from the standpoint of pathology, 
is probably the last character acquired and evidently the most variable 
and most readily lost. If we base the unity of this group on morpho: 
logical and biological characters, we are likewise met by variations in 
size, absence of motility, variations in the appearance of the colonies, 
There are, however, certain underlying characters, as expressed by the 
behavior of these bacteria in bouillon containing dextrose, saceharose, 
and lactose, which J think will serve as a very important group char- 
acter, differentiating such group sharply from the colon group. I would 
therefore suggest that for the present all bacteria whose size approxi- 
mates that of this group, which do not liquefy gelatin and whose fer- 
mentative properties are the same as those described for this group, 
should be ranged under it. Future investigations into the biochemical 
characters of these varieties or subspecies may reveal other differential 
characters, but the time has not yet come when such laborious work 
will be undertaken on a sufliciently extensive scale to be of any 
service in diferentiating varieties and subspecies. 

A question of considerable importance to which I wish to refer very 
briefly in conclusion is the ovigin of these varieties, Are, for instance, 
all the varieties of hog-cholera bacilli derived from one virulent form, 
or have they adapted themselves from a diversity of originally related 
saprophytic forms, such as the colon bacilli living under the similar 
conditions on macous membranes, to a parasitic existence in the organs 
of the living animal? 

Neither view is negatiyved by the information thus far at hand, but 
the second seems the more probable to the writer. A thorough dis- 
cussion of this problem, so important to epizoitology, is premature, and 
it is simply snggestell to call attention to its important bearings. 


TWO OUTBREAKS OF SWINE DISEASE CAUSED BY BACILLUS CHOLERA 
SUIS [ ASSOCIATED WITH THE SWINE-PLAGUE BACILLUS, 


The following investigations, made four years ago, are now published 
for the first time. Their interest centers in the fact that in both out- 
breaks a mueli less virulent variety of the hog-eholera bacillus than 
that usually met with was found, The disease was likewise different 
from the ordinary acute hog cholera in several respects. It will be 
noticed that in nearly all cases swine-plagne bacteria were present in 
the diseased lungs and in the intestines, Both outbreaks are thus 
illustrations of a mixed infection. In these investigations the informa- 
tion concerning the outbreaks was gathered by Dr. Kilborne, and the 
writer is indebted to him for the care of the animals at the Experiment 
Station and the notes made during the course of the disease, The 
writer is responsible for the pathological and bacteriological work. 
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‘The macusa of the large intestine is in general very mach pigmented and hence 
quite dark in color. Throughout caooum and colon it is atadded with sloughs from 
one-sixteenth to three-sixteenths inch in diameter, there being from five to ten toa 
square inch of surface. They are roand, slightly projecting, convex. The project- 
ing mass is of a dirty yellowish color and easily scraped away, as a pulpy or friable 
mass, exposing either a slightly raised or depressed rough surface almost white 
compared with the surrounding tissne, This firm mass extends only to submucoss. 
‘The mesenteric glands are slightly enlarged, bluish red; on section a reddened Line 
can be seen noder the capsule surrounding the gland tissue, 

On the ventral surface of the kidneys were about fifty dark bluish spots (eechy- 
moses). On section the cortex pale, the medulla darkened, the minute vessels of the 
mucosa in the pelvis injected. 

Sections of «slough from the large intestine, hardened in alcohol, examined sub- 
sequently under the microscope, showed that that portion of the tissue included in 
the slough failed to rotain the stain. It involved the mucous crypts down to the 
submucous tissue,. These were noeerosed, although their original outline could 
still be faintly seen, Adhering to the surface of these and projecting slightly above 
the neighboring living tissue was a layer of exudate, consisting of amorphous mat- 
ter not stainable, Beneath the layer of crypts the submacosa was more or lens 
thickened by cell infiltration; the muscular coat intact. 

Bacteriological examination.—Vrom the spleen of this pig fear cultures on agar 
were made, and in all a large number of isolated colonics appoured on the following 
day. These resembled hog-cholera bacilli colonies very closely. They were from 
one to three millimeters in diameter, according as they were crowded or scattered; 
pale grayish in color. fu form and motility the bacilli could not be differentiated 
from hog-cholera bacilli, Subsequent observations showed slight difference, how- 
ever, in the mode of growth in various modia, That they wore slightly different 
from bacillus « was shown by the following experiment: 

Janoary 29, From a bouillon peptone enlture of this bacillus one-eighth enbio 
centimeter was injected subcutancously into a rabbit. During the following three 
days the temperature rose 4° F. and then gradually fell to normal on the tenth day. 
Tt was killed on the fifteenth day, when fally recovered, and an abscess found in 
the groin extending to the abdomen and thigh and containing a rather consistent 
yellowish white pus. The internal organs, including peritoneal cavity, appeared 
normal. Four bouillon peptone tubes were inoculated from the spleen and liver, as 
follows: Two received each nearly one-half of the entire spleen of the rabbit and 
two equally large pioees of liver tissue. One spleen and one liver culture beoame 
clouded after several days and contained the motile bacillus originally injected into 
the rabbit, and this only. Two remaining tubes were sterile weeks later. 

January 23. A bitoflung tissue in which the disease process appeared moat recent 
was torn up in sterile bonillon and one-fourth cubic centimeter injected ander the 
skin of a rabbit. Coversplass preparations show immense numbers of bacteria of 
several different forms. The rabbit was found dead January 28. ‘There was consid- 
erable suppurative thickening of the subcutis and fascia on the inoculated thigh 
with some ecchymosis, In the abdominal cavity a slight amount of atringy exudate 
on the coils of intestines and some ecchymosix on the cwoum. fn the blood, spleen, 
liver, and peritoneal exudate numerous cocei, some of which show a polar stain. 
Agar cnltares from peritoneal exudate and blood were placed at 87 C. The blood 
enltnre on the following day contained only swine-plague bacteria, the peritoncal 
culture other forms also, 

At the sume time another rabbit was inoculated in the same way with lang tissue 
which was in @ more advanced stage of degeneration. This rabbit died January 28, 
There was an extensive pasty thickening of the snbentis on both aspocts of the inoc- 
ulated thigh, althongh there was no accompanying peritonitis. From the blood a 
pure ager culture of swine-plague bucterta was obtained. 
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this is a firm, palo yellow, alwost leathery tissue, which forms the bulk of the: 
jecting mass, The muscular coats beneath thix are fused together, the 
projecting somewhat deeper into them in the ceuter than on the periphery. Lastly, 
‘the serous membrane under these masses thickened, diseolored by oll extravasa- 
tions, and in some places adherent to adjacent structures. 

‘Tho lungs arcextensively diseased, Of the right lung the eandal tip and cephalic 
border of principal lobe, the ventral half of ventral and cephalic lobe are solid, and 
in the same condition as the lungs of pig No. 1. The surfaco mottling is faintly 
marked, owing to the pale, wdematons appearance of the disoased tissue. On the 
diaphragmatic surface of the principal lobe several aroas of pneamonia are visible, 
‘Of the left lung the prineipal lobe contains a number of infiltrated lobules, the yen- 
tral lobe is entirely hepatized, its tip of a uniform grayish opaque eolor; the cophalic 
Jobes contain a number of scattered hepatized lobules. 

‘Trachea and bronchi almost oceluded with molds of o pale yellow opaque muce- 
pus. Tho terminal portion of both bronchi contain masses of lung worms. 

In three agar tubes, inoculated by dropping into them bits of spleen tissue, no 
growth appeared. A rabbit inoculated with one-fourth enbic centimeter of a sus- 
pension of disensed lung tissue remained well. 

‘The second diseased pig (No. 3), brought to the station January 22, was found 
dead on the morning of Jannary 30. The lesions were limited to tho langs and 
large intestine, as the following notes show: 

No. 3. Medium sized fomale, white, Decided reddening of skin over the pubic 
region. Of the right lung the cephalic and ventral lobe solid, granular to the touch, 
From the surface the Inng tissue appears closely set with pale-yellow, minute spota. 
‘These give the tiene its granular consistency, and probably correspond to plugged 
and distended air vesicles. When a section is made through this solid tissue white 
consistent masses can be foreed out of the air tubes, which are greatly enlarged in 
some places, In the cephalic lobe emphysematons lobules are interspersed in the 
solid tissue. In the principal lobo sevoral foci of a grayish hepatixation are present, 
while about one-half of the azygos lobe is solid, 

OF the loft lnng the dependent half of the cephalic and tse ventral lobeand about 
one-sixth of the priueipal lobe are hepatized. In the latter the disease is scattered 
in Jobules having their bases chiefly fn the diaphragmatic surface of the lobe. 

‘Trachea and bronchi in part oceluded with a very viscid, opaque, whitish muco- 
pas mixel with foam, and containing fragments of lung worms. 

Both sides of the heart contain large elots, dark in the center, pale outside where 
they touch endocardium, with branches extending into the large vessels, 

Kidneys very pale. Liver gritty to the knife. ‘The parenchyma softer than nor 
mal. Lymphatic glands in general swollen and slightly reddened. 

The disease in the digestive tract is confined to the large intestine, Tho ileo-cm- 
cal valve has its mucosa complotely replaced by a layer of a homogencous, cheose- 
like, rather firm material, whitish, the surface stained yellow. In the eacum and 
sueeveding 8 inches of colon are 8 roundish sloughs from oue-fourth to ene inch in 
dipmeter, of the same nature. Lower down in the colon are ulcers from one-eighth 
to one-fourth inch in diameter, about 6 to a square inch. Many of these are 
made up of an elevation or tuiefaction of the mucosa about the size of a split 
pea, in the center of which is a doprossion filled with yellowish matter, Subsequent 
microscopic exauination of those ulcers hardened in alcohol showed that thoy rep- 
resented the solitary lymph follicles, swollen and ulcerated, Near the valve the 
large Peyer's pateh presented the same appearance of ulcerated follicles in sections. 
‘The mucosa waa everywhere of a dark, Vlaish-red color. 

Bacteriologiout examination of tho diseasod lung tissue showed that the cheesy 
masses plugging the air tubes, whieh seemed to be made up exclusively of pus cor- 
puscles, contained a large number of bacteria of different forms. A rubbit inoen- 
lated from some of the lung tissue torn up and suspended in sterile water did not 
‘Decome ill. 
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firmly bound to the masenlar coat which appears a8 a dark red wilematons layer on 
section. ‘Tho serosa is thickened and discolored, 

Below tho ewcum the necrosis breaks up into roundish ulcers: thinning 
out, There are about three to four to a square inch for the first 18 inchos below 
Nloo-eweal valve, ‘Those ulcers are roundish, with a central plug of amorphous frin- 
blo, orange-colored substance, very roast on the surface, surrounded by a border of 
a paler-yellow necrotic material. When the slough or exudate (whatever it may 
have been at the start) is scraped away, a white patch appears which represents the 
inflammatory infiltrate, partly necrosed, partly neoplastic, extending to the museu- 
lar coats. The greater part of the mucosa not destroyed by these sloughs is covered 
by thin, yellowish patches, not easily scraped away. When this is attempted the 
membrane beneath is pale and roughened. What remains of the membrane not cov- 
ered by ulcerations aud exudate i) ww dark slate color. 

Tho remaining 2 feet of colon has its mucosa entirely covered by a yellow, leath- 
ery, rather smooth diphtheritio membrane about one-sixtecnth inch thick, When 
scraped away the membrane still adheres, The muscular coats aro thickened, ade~ 
matous and redder than normal on section. The meso-eolle glands are enlarged, the 
cortex pigmented. 

The lungs are the seat of broucho-pnenmonia. As alroady stated, the left ventral 
and cephalic lobe had been eaten by pigs in the same pen, Thoremaining principal 
lobe is @dematous, somewhat hypostatic, The dependent or free half of the right 
ventral and all of the cephalic lobe is solid, baroly larger than in the collapsed 
normal condition. The pacumoni« is identical with that found in the preceding 
cuses, i. o,, catarrhal plugging of air tubes, distention of alveoli by cell exudates, 
and hardening of the same, the peculiar surface-mottling with small, yellowish dots, 
being the result. The tip of the ventral lobe is covered with a thin sheot of gray- 
ish, fibrinous exadate. The cut ends of the small air tabes exade on prossure eylin- 
drical curdy plugs, some of these showing on their surface the impress of the minute 
longitudinal folds of the macons membrane, Throngh these two lobes are also dis- 
semninated about 12 necrotic foci, from one-eighth to one-half inch in diameter, eon~ 
sisting of groonish-geay Lomogenoons, rather firm easoons masses. The right prin- 
cipal lobe adematous. The bronchi appear normal exeept in the diseased lobes. 
Here the membrane is bluish and, on pressure, the mouths of the branches exude a 
thick, yellowish fluid. 

Microscopic cramination,—Sections of the mucosa of the large tatestine overlald by: 
the uniform pale-yellowish diphtheritic layer showed some very interesting char- 
acters. On the nincosa was an amorphous layer whieh failed to retain the stain 
(alkaline methylene bluc) excepting slong the free berder where a line of blue was 
resolved into masses of saprophytic bacteria growing on the surface of the dead 
tissue. This exudative layer, about one-cighth millimeter thick, rested upon the 
mucosa proper, deprived of its epithelium, and at certain places the process of 
destruction had invaded the membrane as far as the fandas of the tubules, of which 
the outlines could barely be distinguished aud which remained unstained. The sab- 
mucons Iayer was considerably thickened by the infiltration of large numbers of 
leucocytes. 





Careful oxamination under # high power showed that wherever the destructive 
process dipped down into the membrane itself, and in a section one-half inch long, 
this occurred five to six times; there a definite bacillus could be found. This bacil- 
lus pervaded the necrotic aroa and extended to Ue submucosa in large nambers. 
Wherever only the fundus of the tubules was intact, it was completely filled ap by 
these bacilli forming large clumps of long, intertwining filaments. They were the 
only gorms seen to extend inte the normal tissue, Although appearing as long flu- 
ments, closer inspection revealed shorter forms, winully in pairs, each of which 
contained a paler central portion, The measurement of these long filaments diving 
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During September of 1889 Dr, Kilborne was directed to examine 
reported outbreaks of swine disease in Clarke County, Va. The dis- 
ease seems to have been lingering along the river below Berryville 
since the previous*winter, and had become especially virulent during 
August. It was estimated that about 75 per cent of the swine in the 
vicinity of Berryville succumbed to the disease, At the time of the 
inspector's arrival there were very few sick, many having died during 
the two or three weeks preceding. The symptoms observed by the 
owners of herds were frequent coughing, diarrhea, and oecasional vomit- 
ing. The affected animals lost flesh and strength very rapidly and 
affections of the skin were not uncommon. Pieces were said to drop 
off, leaving raw, deep sores. The skin of the ears and belly became 
purplish and was covered with sores. 

Two pigs were killed by the inspector at the time which seemed dis- 
eused. The lesions in both were confined, as far as could be deter- 
mined at the time, to a broncho-pneumonia, involving in oue pig nearly 
one-half of the lang tissue. The lungs and spleens of both anitnals were 
brought to the laboratory, Culture from the spleen of one in bouillon 
peptone and on agar remained clear, nor could any baeteria be detected 
by inieroscopic examination of the spleen pulp. Cultures from the 
spleen of the second pig developed into a pure growth of a large bacil- 
ns with terminal spore which saggested malignant edema. Two 
guinea-pigs inoculated from the culture remained well, 

From the lungs of these two cases bits of diseased tissue placed under 
the skin of two rabbits without any result, On gelatin plate cultures 
from them only a few miscellaneous, liquetying colonies appeared, 

Two diseased pigs were sent to the Bureau Station, so that more 
accurate observations could be made on the nature of the disease and 
its communicubility to healthy pigs. These observations finally showed 
that the disease was caused by a hog-cholera bacillus identical with 
bacillus 5, and that whatever the communicable power of the disease 
had been it was very feeble, for a pig penned with the two cases of 
disease passed through 2 mild disease only. The post-mortem notes, 
bacteriological observations, and inoculation experiments which led to 
these inferences are as follows: 

Pig No. 3, received September 4, 1849, and placed in disinfected, isolated pon. 
Animal at this time very thin and weak. ILas been sick for a week according to 
statement of former owner. 

September 6, Failing rapidly; diarchea; passages dark, Nquid. 

September 7. Avimal unable to riss. 

September 11. Found dead this morning, and examined at once. 

Autopsy noles—Small female; very much euaciated. Over the sternal region the 
epidermis peels off in large patches, One nleor, concave, one-fourth Inch in diam- 
eter ou the mucons surfaeu of right side of upper lip, covered by a thin yellowiah 
white slough; avother smaller one on left side. On the tongue 3 similar ulcers, one 
in top and two on ridht and left border. 
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readily broken up or torn, about 1 millimeter thick. In some places it adheres 
firmly enough to require scraping and pulling. The subjacent inembrane is rough- 
ened, discolored. The walls of the intestine are maoh thickened. On serous aspect 
patches of punctiform hemorrhage. In the eweum aud colon there is superficial 
neorosi#of the mucos. Attached to it loosely, here and there, are small, shreddy 
musses of exudate, stained yellow, Only one leer found penetrating the mucosa, 
The walls of the large intestine considerably thickened and mdematons, Liver 
firmer than normal, with scattering lobules of a deep red color, On section, a 
gritty sensation imparted to knife. Bile in bladder very thick, owing to the sus- 
pension of scaly masses, Evident degeneration of cortex of kidueys, The urine 
free from casts and ulbomen. Spleon moderately enlarged. In it a considerable 
number of embolic foci, which feel like shot, 

Both lungssyonvetrically diseased. The ventral lobes, the median lobe, and about 
one-sixth of both principal lobes (modian edge) hepatized, bright red, mottled rega- 
sarly with faint yellowish points. In the cephalic lobes several small areas of col- 
vapse, From the small air tubes of the hopatized lobes protrade, on pressure, semi- 
aolid yellowish plugs of muco-pus. The larger tubes contain o more liquid secretion. 
In the main bronchi and trachea a small quantity of viseld muco-pas, 

Bacteriological examination,—Cover-glass preparations of spleen pulp show a large 
number of rod-shapod bacteria, closely resembling hog-cholera bacilli in size and 
inode of staining. A Douillon peptone culture inoculated with spleeu pulp is quite 
turbid on the following day and contains only motile bacilli Like thow found in 
cover-glass preparations. Two gelatin roll cultares made from a bit of spleen pulp 
showed within a fow duys an immense number of identical, nonliquefying colonies 
in the first tube and about 75 in the second. ‘The latter spread on the surface of the 
gelatin as round dise-shaped bodivs of a pearly luster reaching a diameter after ono 
or two weeks of two to three millimeters. The gelatin was not liquefied at any time, 
‘The deep colonies are spherical, brownish by transmitted light with faintly granolar 
dise from one balf te three-fourths millimeter in dimmeter, In short, they appoared 
in all respects like Bacillus ¢, 

In the liver, the same bneilli were found in large numbers in cover-glass prepnra- 
tions, A bouillon peptone and # gelatin roll enlture contained the same bacilli 
found in spleen cultures and these only. 

Gelatin roll enltures from the mesenteric glands contaluod voloules of the same 
bacilli and these only, 

From the diseased lung tissue agar plates were made, These unfortunately dried 
‘out very rapidly after the first day at which dato ne growth was yot visible. At 
the samo time a rabbit was inoenlated by placing a flung tissue ender theskin, 
It died within thirty-six hours. The local lesion was slight and peritonitis absent. 
Jn heart's blood and spleen numerous swine-plague bacteria detected with the micro~ 
soope. Cultures from these organs contain the same bacteria and these ouly, 

Gelatin plates from diphtheritic patches of amall inteatine contained after a few 
days chiefly colonies of F. coti. 

The hog-cholera bacilli wore thus present in considerable nambers in the spleen, 
liver, and mesenteric glands. [t was now necessary to determine whether this 
bacillus could produce disease, and, if so, the nature of the divease. For this pur- 
pose rabbits were used. 

September 25, Rabbit received under the skin of the thigh, with a hypodermic 
syringe, one-qaarter cubic centimeter of the bouillon culture derived from the pig's 
spleen. The temperature of the rabbit rose 2° to 3° F, during the week following 
inoculation, then gridually subsided, It was killed October 7, twelve days after 
inoculation, at that time apparently well, At the place of inoculation there was a 
sinall amount of purulent infiltration. The sibeutaneous inoculation had thus 
failed, as it frequently did in ease of Bacillus (from the Maryland disease. Tntrave~ 
‘nous inoculation was next tried with cutire success, and any doubt as to the identity 
of this organisa with Bacillus ¢ thus vanished. 





| 





EXPERIMENTS ON THE PRODUCTION OF IMMUNITY IN RABBITS AND GUINEA 
PIGS WITH REFERENCE TO HOG-CHOLERA AND SWINE-PLAGUE BACTERIA. 


By Turonaty Surrit ond Verasis A, Moone, 


In the following pages are brought together a series of experiments 
carried on during the past four or five years. They owe their origin 
to various causes, first among which was the necessity of learning 
something of the nature of the action of hog-cholera and swine-plague 
bacteria in the animal body, The failure to produce immunity in swine 
by the injection of small doses of virulent bacteria under the skin® 
made further studies of the problem of immunity necessary. This 
study could be best prosecuted on small animals, and for this reason 
rabbits and guinea-pigs were chosen. 

Some of the investigations were made to examine into the claim of 
Metehnikoff+ that immunity could be easily produced in rabbits 
towards hog cholera by the use of blood. seram from immune rabbits. 
Our results had thus far been at variance with these, and proved to be 
totally so after repeating his work. Near the close of the investiga- 
tion it was discovered that Metchnikotf had experimented with the 
swine-plague bacillus and not with the hog-cholera bacillus, This 
cleared up the difficulty. The detailed account of our observations 
will, without doubt, help to correct the wrong impression created by 
the misnaming of bacteria by Metchnuikof 

We have refrained from quoting or summarizing the now voluminous 
literature on the production of immunity in animals by the different 
processes which we haye employed. The work is simply a contribution 
to the study of two specific pathogenic bacterin, and only those inves- 
tigations are taken into consideration which deal with these bacteria. 
No claim is made for any new facts within the domain of immunity, 
excepting in so far as they apply to the disease germs experimented 
with. 

The results obtained are, however, of special importance in shedding 
additional light on the divergent behavior of different species of bac- 





* Report of the Burean of Animal Industry for 1886, pp. 50-70, 
1 Etudes aur Mimmanité (5° méwoire); immnnité dex lapins vaccinés contre le 
microbe du hog-choléra. Annales de l'Institut Pastenr, v1, 1892, p. 289. 
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treated éases died from inoculation with nnattenuated cultures after a 
protracted illness; others fully recovered. The fact, however, was 
demonstrated that immunity in the very susceptible tame rabbit could 
be produced with cultures attenuated at a high dysgenetic tempera 
ture. The process of inducing immunity proved to be a very tedious 
one and checkered with many failures, 

The discovery in 1889 of a distinct variety of the hog-cholera bacillus 
(Bacillus ¢, p. 13) with less pathogenic power made it desirable to deter- 
mine whether rabbits could be made immune to the virulent variety 
after one or more inoculations with the less virulent variety. The 
opportunity fur such a test was offered by the fact that Bacillus ¢ was 
fatal to rabbits only when one-fourth of a cubic centimeter or more of a 
bouillon culture was injected subentaneously, A preliminary attenna- 
tion was thos unnecessary, The method followed was to inject up to 
0.2 ce, subcutaneously or from .003 ce, to 02 ce. (diluted) into an ear 
vein. When one or two months later the usual fatal dose of virulent 
hog-cholera bacilli was injected under the skin only 3 out of 8 rabbits 
survived, It is probable that if a second injection of the weaker 
variety had been made before the test inoculation the majority would 
have survived. This experiment thus confirmed the preceding, in 
establishing the tact that immunity could be produced in this way. 

From these two series of experiments of 1889-90 two rabbits were 
still living in 1892, They had been kept for further investigation, but 
other work interfered. During this interval they had successfully 
resisted the subcutaneous injection of the usually fatal dose of hog- 
cholora bacilli at t™wo different times. The tags belonging to these rab- 
bits had been lost, so that it was impossible to determine to which series 
they belonged. Their continued immunity was demonstrated by the 
following inoculations: 

July 29, 1892. Rabbit A.. large white animal, weighing & pounds; snbootancous 
inoculation of 0.1 oe, of & virnlent bonillon culture. 


Angost 1. 107° Fy « 

August 4. 103.9° F. Swelling one-half inch thick at seat of inoculation. 

August 13, 108° FP, 

September 15. 102.69 P, Saboutaneous inoculation with 0.2 ee. of a virulent eal- 
ture. 

September 17. 108° 

September 1), 103.29 P. 

September 21. 103° F. 

October 5. Intravenous injection of 0.06 ec. of a virulent bouillon caltnre. 

October 7. 102.2° F. 

This animal, supposed to have recovered entirely, died suddenly on November 8 
over s month after the last inoculation, The autopsy was negative, excepting as to 
the brain. Tn the candal portion of the right hemisphere there was a firm whitish 
tumor about 6 to 7 min, in diameter, The microseopi¢ examination of sections of 
hardoned brain tiasuc revealed un abscess containing eluups of hog-cholers bacilli. 
‘The brain was examined because the person in eharge of the animal room reported 
‘that the head of the rabbit had been drawn to one side oneor more days before death, 

July 29, 1892. Rabbit B, large yellow male; weighs 5.37 pounds. Subcutaneous 
injection of 6.1 co, of a virulent bouillon culture, 
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small grayish tuberele-like bodies beneath the peritoneum on the abdominal wall, 
Lymphatic glands enlarged. No. 4 remained well. 

Experiments IIL and 1¥.—Guinea-pigs Nos, 5, 6, T and 8 exhibited a slight rine in 
temperature on the seventh day. A cyst (about the size of a small bean) formed at 
the point of inoculation, which ruptared and subsequently healed. Nos. 5 and 6 


Jost no flesh, but Nos. 7 and & fell away 0.5 and 1.5 ounces, ively, 
Experiment ¥—At the time the checks perished, gui Nos, 9 and 10 appeared 
to be well. ‘Two days later No. 9 was killed for ion. It exhibited a hyper- 


amie condition of the abdominal viscera, Lymphatic glands enlarged. In No. 10, 
which died on the 18th day, there was a large local ulcer, exadative peritonitis, 
and a large namber of tubercle-like bodies lying beneath the peritonenm along the 
left side of the spinal column and benoath the pleura of the left lung, Considerable 
sernm in the plenral and peritoneal cavities. 

Experiment FI.—Gainew-pigs Nos. 11 and 12 snffered from severe local reaction; @ 
cyst (containing pus) as large as a walnut formed at the point of inoculation, over 
which the skin sloughed, They were sick for a fow days, but recovered. 

Experiment VI1_—At the time the check died, guinea-pigs Nos. 13 and 14 appeared 
to be perfectly well, if we except aslight swelling at the point of inoculation. 
February M4, both animals were sick. Febraory 17, No. 18 waa found dead with a 
small closed abscess at the point of inocalation, Beneath the peritoneum, on the 
abdominal walls, and especially along the left side of the spinal colnum, were seat- 
tored a large number of tuberele-like bodies. Lymphatic glundsenlargod. Necrosis 
in liver, A membranous exudate over spleen and liver; spleen not enlarged or dis- 
colored. Many of the follicles in Peyer's patches infiltrated. No bacteria dfscov- 
ered in cover-glass preparations from spleen aud liver, Covers from the tnberole- 
like bodies exhibited many hog-cholera bacteria. Guinea-pig No. 14 reeovered. 

Experiment VITI.—Gninea-pigs Nos, 16 and 16, were very sick at the time the 
first check died, No. 15 perished with the second cheek, Usual hog-eholera lesions, 
No. 16 lived but did not thrive. 

Experiment 1X.—Guinea-pigs Nos. 17 and 18 gaffered from a large abscess at the 
point of inoculation, Sploens were enlarged and friable, otherwise they presented 
lesions similar to those found in guinea-pig No. 18. (Experiment VII.) 

Experiment X.—Guinea-pig No. 19 exhibited severe local reaction involving sub- 
Jacent muscle. Spleen not enlarged. Liver, kidneys, and small intestine hyper- 
wmic. ‘Phe cephalic lobe of right lang in a state of red hepatization. No. 20 appar- 
ently perfectly well, excepting swelling at point of inoculation, which soon 
subsided. 

Experiment X1.—Although the guinea-pigs resisted one aud three days respectively, 
the lesions were practically identical with those fonnid in the checks, Hog-cholers 
bacteria were found in cover-glass preparetions feom the spleen aud liver. 

Experiment X11.—One of the guinea-pigs died with tho flest check and one died a 
day before the second check perished, ‘They showed typical hog-cholera lesions, 


It is of interest to note the difference in the effect on guinea-pigs 
between the sterilized cultures of hog-cholera bacteria and solutions or 
suspensions of the poisonous substances isolated from similar cultures, 
A perusal of Dr. de Schweinitz’s article * shows that the injection of 
the sucholotexin and sucholoalbumin, which he obtained trom the eul- 
tures, produced severe local reaction, followed in some cases by “ugly 
ulcers which healed after from ten to fourteen days.” The animals 
appeared ill for several days after the injection, but eventually regained 
their normal activity. The subsequent inoculation of hog-cholera virus 











* Medical Nows, Octobur 4, 1890, 
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The lesions produced in the guinea-pigs used in the second set of 
experiments did not differ materially trom those found in the animals 
in the first experiments, Attention is called to the resistance main- 
tained by guinea-pigs Nos. 437, 438, 439, 454, 475, and 478. The cause 
of death of No, 433 was not determined, as there were no lesions dis- 
covered and no bacteria obtained in cultures from the organs. Tu the 
other eases the lesions were characteristic of hog cholera, modified in 
consequence of an increased resistance on the part of the animal, It 
is probable that Nos. 476 and 477 would have survived if the strong 
virus had not been injected into the muscular tissue. 

‘The difference in the outcome between the experiments of 1890 and 
1893 can not be satisfactorily explained. It is possible that it was due 
to the greater susceptibility of the guinea-pigs or to some difference 
in the cultures, The fact should be stated, however, that the hog- 
cholera bacteria used were as virulent as those used in 1890. The sea- 
sou may have had some effect in producing the divergent results, as 
the experiments in 1593 were made during the heat of summer, while 
the very positive results of 1890 were obtained during a cooler portion 
of the year. 

B—EXPERIMENTS ON Rapprrs. 


‘The certainty with which guinea-pigs could be rendered immune by 
the use of sterilized cultures in 1890 led to a comparative test on rab- 
bits. Experience with rabbits since 1885 in this laboratory has shown 
that they are invariably susceptible to hog-cholera bacteria. The 
experiment on guinea-pigs demonstrated the fact that the principle 
involved, and for the first time brought out in the pigeon experiments 
in 1885, was applicable to at least one species of mammals which is 
very susceptible to hog-cholera bacteria, and thus it answers thecharge 
made by Chantemesse and Widal* that the experiments on pigeons 
proved nothing because the method failed on susceptible mammals. 
‘The experiments on rabbits about to be recorded illustrates very con- 
clusively our inability to draw general conclusions from experiments 
on one species of animals, 

Two small white rabbits received, each, in the subcutaneous tissue, 
in 11 doses, 20 ce. of sterilized bouillon cultures of hog-cholera bacte. 
ria. They were subsequently inoculated, together with two untreated 
rabbits, with one-eighth cubic centimeter of a bonillon cultare of hog- 
cholera bacteria, They perished with the checks, one in six, the otherin 
seven days after the inoculation, It is instructive to note that no 
resistance to the disease was produced, althongh each rabbit received one 
cubic centimeter of sterilized eulture fluid for each 14 ounces of body 
weight, which quantity was sufficient to produce perfect imaunity in 
guinea-pigs in 1890. The injection of the sterilized culture produced 


* Annales de I'lnstitut Pasteur, 11 (1888), pp. 54. 
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Yo. 65 lived one day longer than the check. il sabinited  dyrploal. bageaholeey 
lesions. 

Rabbits Nos. 58 to 61 and 56 to 69 presented lesions characteristic of hog cholera, 
and inno case was there any evidence of increased resistance. The lesions were 
practically identical with those produced in the control rabbits, - 

These results led toa second series of experiments on rabbits in 
which the immediate effect of the sterilized cultures was more carefully 
noted. The suspension of the agar growth was prepared, sterilized and 
the rabbits injected intravenonsly as in the preceding experiments: 


V-—Table showing the intgavenous injection of weritird agar cultures of hog-colera 








@ ome wo 





The immediate effect of the sterilized suspension was very marked. 
Usually the rabbits were purged within thirty minntes after the injec- 
tion. Ina few of the cases the later injections were followed by the 
evacuation of blood-stained stools." The temperature was elevated 
from 1 to 3° F. within three hours. The maximum temperature was 
reached in about twenty hours, It continued above normal for from 
twotothreedays, Respiration was accelerated. The rabbits remained 
very quiet, satin a crouched position, and usually the eyes were nearly 
closed. They ate very little the first day after the injection. After the 
second day they were usually bright and seemed to be quite well. These 
symptoms were repeated after each injection. The rabbits became ema- 
ciated. Those killed for examination revealed no macroscopic lesions, 
excepting that of anemia. Those subsequently moculated with hog- 
cholera virus, offered no resistance to the disease. 

The maximum quantity of the sterilized suspension injected at one 
time was 3 ce. which was not suflicient, however, to pecans death. It 





* Ibis of interest to note that: the severe symptoms ‘Produced by the intravenous: 
injection of the agar suspension did not follow the introdnetion of the filtrate, 
‘This was determined by preparing a certain quantity of the suspension, placing it 
in an incnbator for twenty-four hours, filtering it through a bougie of a Pastonr filter 
and injecting from 1 to 2 ce, of the filtrate into the car vein of rabbits. The injec- 
tion was followed by arise in temperature of from 1.5 to 2.6° F., which subsided 
within eighteon hours. No other symptoms were detected. ‘The injection of a sim- 
ilar quantity of sterile peptonized bouillon or normal salt solution likewise produced 
a slight rise of temperature 
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lesions found at the points of injection of the sterilized agar suspen- 
sion. In pig No. 67 there were several encysted abscesses in the sub- 
entaneous tissue at the points where the agar suspension was injected. 
Pigs Nos. 68 and 71 were sick for a few days but fully recovered. The 
result of the second experiment was sufliciently positive to admit of the 
inference that two of the three pigs were made immune by the use of 
the agar cultures, The severity of the test inoculation is indicated by 
the fact that all of the control pigs and nearly all of the pigs (from the 
same herd) inoculated simultaneously in connection with certain other 
experiments carried on at this time perished. It is highly probable 
that pigs can be made insusceptible to the disease as acquired on the 
farm by repeated injections of sterilized suspensions of agar cultares. 
The attending expense of such a process, however, makes it impracti- 
cable. . 

EXPERIMENTS WITH THE BLOOD OF HOG-CHOLERA RABBITS 8TER- 

1LIZED BY HEAT. 


In 1890 Selander* published some inyestigations in which he claimed 
to have produced, with the sterilized blood of swine-pest-infeeted 
pigeons, immunity in rabbits toward the bacillus of swine pest. This 
bacillus, according to personal observation of one of us, is identical 

, With, or very closely related to, the hog-cholera bacillus, as found in 
this country.t The bacillus was passed by Selander through along 
series of pigeons, and the blood of these pigeons, sterilized by heat, 
wus used to produce immunity in rabbits, His experiments are 
briefly summarized as follows: 

4, Intravenous infeotions.—A rabbit received in an ear vein, in three injections 
(April 19, May 5, and 9), 3.5 ce. in all of pigeon’s blood, from the fifty-first, fifty 
ninth, and sixty-sixth passages. ‘The blood was heated for an hour at 57° C. Three 
days after the last injection the rabbit was inoculated with 0.15 ec. of pigeon’s 
blood from scventy-first passage. It remained well. The control rabbit died in less 
than thirty-six hours. A second experiment waa made, in which 4-6 ce, of steril- 
ized blood was injected ind doses. Four days after the last injection the rabbit was 
inoculated with virulent pigeon’s blood of the seventy-third passage. It remained 
well, The two control rabbits died iu less than twelve hours, 

2. Subcutancons injection,—A rabbit received 1600. of sterilized blood in two doses 
(March 22,5e0e.; April 18, 10ee.), On May 13it was inoculated snbeutaneously with 
0.15 cc. of blood of the seventy-first passage. It resisted, while the checks died in 
Jess than thirty-six hours. 

The discrepancy between the pathogenic action of hog-cholera bacilli 
and that which Selander deseribes as characteristic of his eulture was 
sufficient to arouse suspicion, This suspicion is strengthened by the 
statement of Metchnikoff that his work is a continuation of Selander’s, 
and that he verified the latter's results. It has already been stated 








* Contribution a étude de ln maladie infecticuse des porees connue sous les 
nome de bog-cholera, svinpest, pnenmo-entérite jnfectieube. Annales de I'Institut 
Pasteur, rv (1890), p. 545. 

{See bulletin on Hog Cholera (1889), p. 181, for » history of the Daninh Ain 
ease. 
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hog-cholera bacilli, The test inoculation fullowing the blood-serum 
treatment was delayed to give the indurations and ulcers produced by 
the blood serum in guinea-pigs sufficient time to heal. 

The absence of any retarding effect of the blood serum on the disease: 
in rabbits wurder the conditions of the experiment shows that any 
appreciable increase of resisting power is not likely to be obtained by 
increasing the quantity of the serum, This result is in entire accord 
with the negative outcome of the other immunizing methods applied to 
rabbits. With guinea-pigs’ the result is somewhat different. There 
seems to have been a slight degree of immunity induced in the guinea- 
pig used in the first blood-sernm experiment. This also is in accord 
with the sterile bouillon experiment and the blood-serum ere 
on guinea-pigs, described below, 


DOES THE BLOOD OF IMMUNE RABBITS POSSESS ANY BACTERICIDE 
OR ANTITOXIC POWER? 


Only ote trial was made. Some preliminary experiments carried out 
by Dr. ©. F, Dawson in this laboratory had shown the absence of any 
bactericide action of the blood seram of immune rabbits on hog-cholera 
bacilli. The blood seruin used by him was obtained from one or the 
other of the rabbits Nos. 205, 252, and B. 

In January of 1804, rabbit B was killed and a small quantity of 
blood-serum obtained, whieh was used as follows : 

A definite quantity of a bouillon culture of hog-cholera bacilli, 
twenty-four hours old, was added by means of a carefully graduated 
drop pipette to a definite quantity of serum and the mixture injected 
into rabbits subcutaneously after a certain length of time, as indicated 
iu the subjoined table: 


XL.—Table showing resulta of injection of rabbite with mixture of hog-cholera bacilli and 
scrum. 














| Serum mixtrmcon- | ‘Thne 
tal elapatn 
\_ — | tetireett 
Rabbie. Of douitlon: rE on Se Kowal. 
eultare of | orum, | bacilli and | 
Ht. into rab bit, | 
cc. | Hes. min. 
0.5) 0 0) "45" | Jan.10,1406 | Dead Januney 17. 
Os] fat [idan Dies January 15, n00n. 
5 | 2400 | Fan tidal’) Dios January 18 
(0.9 | ssonsons) Ba 10, 1904 | Don FaMuMey 23. 





The cause of death in these animals was determined by a careful 
autopsy, by cultures and by the examination of cover-glass preparations 
of the spleen pulp. There seems to have been a slight retardation of 
death in favor of the fifteen-minute serum mixture, However, the 
period of the disease produced by it was within the normal limit, while 





| 





EXPERIMENTS ON PRODUCTION OF IMMUNITY. 65 


of guinea-pigs with the sernm, the subsequent test inoculation, and its 
result are summarized in the subjoined table: 











n 


‘The results obtained in vhis experitnent are more positive than those 
obtained by the use of sterilized rabbit's blood. While the injection 
of 2 ce, of the serum produced no effect the, use of 6 ce, produced an. 
appreciable resistance, The large number of tuberele-like bodies found. 
in guinea-pig No. 2 may be taken as an indication of partial immunity, 
although it died with the check. No. 4 survived the inoculation for 
twenty-four days. The amount of resistance induced by the blood 
serum was no greater in proportion to the quantity used than that 
obtained with the agar cultures sterilized by heat. 


SWINE PLAGUE 


The swine-plague bacteria used in this series of experiments are 
described iu the Special Report on the Cause aud Prevention of 
Swine Plague, Department of Agriculture, 1891 (p. 57), They were 
sufficiently virulent to destroy rabbits inoculated subeutaneously with 
0,001 ce, of a fresh bouillon cultare in less than twenty hours. The 
following experiments are similar in detail to those made with hog- 
cholera bacteria, ‘ 


EXPERIMENTS WITH STERILIZED BOUILLON CULTURES OF SWINE- 
PLACUE BACTERIA. 


In these experiments young adult rabbits were used. The sterilized 
bouillon cultures were prepared and test inoculations were made in 
accordance with the methods given in the hog-cholera experiments. 
Control rabbits were always used. These died without exception 
within twenty-four hours. On this account they ave omitted from the 
table giving the details of the treated rabbits. 

‘The immediate, toxic effect of the injection of the sterilized bouillon 
eultures varied according to the method of injection. The rabbits that 
received the cultures in the peritoneal cavity sat very quietly for a few 
hours, but otherwise they appeared to be well. The intravenous injec- 
tion produced amoremarked depression. ‘The animals sat in a crouched 
position, refused food, and offered no resistance to handling, Tos 
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swine plague. 

Rabbit No. 15 lived eight days. At the point of Inoculation the subcutis was infil- 
trated with a purolent exndate extending over on area Gem. in diameter; subjacent 
muscles necrosed; surrounding blood vessels injected. Over intestines were a few 
fine shreds of exudate. Liver hypermmio. Spleen very dark. Kidneys pale, Right 
lung hyporwmic; pleura, both parietal aud visceral, eovered with o thin cellular 
exudate, In eophalie lobe two foci about 1 cc. in diameter in a state of 
ish consolidation. Tho left pleural cavity Hned with a quite thick penton 
exudate which covers the entire surface of the lung. On the dorsal surface of the 
principal lobe an area 2em. in diameter and extending through the lung was consoli-_ 
dated, of 4 yellowish-gray color, apparently necrosed; the remaining portion of 
the principal lobe byperwmie; cephalic lobe collapsed. Verieardium covered with 
a thincellularexadate, Heartmnsclepale, The exadate contained an innumerable 
number of swine-plague bacteria. Very fow bacteria in cover-glass preparations 
from the spleen. 7 

Rabbit No, 26 lived ono yeur and six days after inoculation. ‘This rabbit appeared’ 
to be perfectly well for several months after the inoculation. In the spring of 1892 
it waa observed to be emaciated to a considerable degree. It died June M1, 1992, 
‘Tho post-mortem examination showed the rabbit to be very poor, The abdominal 
cavity contained a very large tumor extending from the pubes cephalad and eover- 
ing the kidneys and crowding the Intestines up under the ribs. The ewcum was 
lying over the stomach, Tho tumor was found to bo beneath the peritoneum, the 
Dlood vessels of which were injected. ‘The ovaries, Fallopian tubes, ureters, and 
reetam were plainly visible on the convex surface of the tumor. An incision showed 
the tamer to consist of an outer rather firm wall about 2mm, thick, containing 
whitish substance resembling fine wheat-tlonr paste inconsistency. A microscopical 
examination showed it to consist of broken-down pus cells and fine granules. The 
tumor when removed weighed 900 grams or neurly one-half the entire weight of the 
animal (total weight 1,980 grams), Tho liver, spleen, and kidneys were mall and 
firm. Heart and Inngs apparently normal. A tube of bouillon was Inoculated aud 
aserics of agar plate cultures made from the contents of the tumor. These devel- 
oped inte pare cultares ofswine-plagus bacteria, Tite virulence of the yerm was 
testod on rabbits with the following results; 

Jone 15, Rabbit No, 28¢ was inoculated anbentaneously with 0.30 ce. of a honillen 
culture. Juno 18, rabbit fount doad with losions characteristic of attenuated swine 
Plague, i. ©., severe local infiltration and peritonitis, 

June 30. Rabbit No. $16 was inoenlated subcutanconsly with 0.25 cc. of a bouillon 
eultnre made from the blood of rabbit No. 26. July 1, rabbit found dead. Tana- 
erable swine-plague bacteria in the organs. 

Jnly 2, Rabbit No. 815 was inoculated subcutaneously with 0.01 cc. of a bouillon 
cultore from rabbit No. 316, It died within twenty-four hours, 

‘These inoculations were sufficient to restore the virulence of the bacteria inoen- 
lated into rabbit No. 16, aud to demonstrate the identity of the bacteria obtained 
from the closed abscess with tho bacteria inoculated a year previously. 

Rabbit No. 17. This anironl was killed for examination Marek 24, 1802, Tt was 
found in good condition, No bactorla wore found either in cover-glasa preparations 
or in cultures from the organs. 
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The injections of sterilized suspension of swine-plague bacteria were 
repeated at intervals of from two to six days according to the effect 
produced. Time was allowed for the normal condition of the animal 
to become restored after each injection before the latter was repeated. 
In case of the intravenous injection this period was much longer than 
in the other cases. The test inoculation was made in from two to six 
days after the last injection. 

The immediate or toxic effect of the agar suspension was more severe 
than that produced by the bouillon culture. The abdominal injection 
was followed by a slight indifference on the part of the rabbits when 
handled and their refusal of food. The intravenous injection, however, 
produced a marked effect. There was an elevation of the temperature 
of from 0.5° to 2° F, within two hours, Respiration accelerated, Eyes 
usually more or less closed. In trom twelve to eighteen hours the 
temperature reached 104.5° to 105.6° F. whieh elevation continued for 
about twenty-four hours, when it rapidly subsided to the normal. Dur- 
ing this time the rabbits refused food, offered no resistance to handling, 
and the fur had a ruffled appearance. In some cases the injection was 
followed within twenty minutes by a copious evacuation of the bowels, 
Subsequently the rabbits appeared to enffer from tenesmus for a shorter 
or longer time. The second injection produced the same symptoms. 
After the third injection the reaction was very slight and often inap- 
preciable, 

The subcutaneous injections produced ne appreciable constitutional 
symptoms. There was a slight infiltration of the subentis at the points 
of injection which disappeared in a few days. 

Tt isof interest to note that in rabbits Nos. 38 and 61 which received 
small quantities of the suspension there was very severe local reaction 
after the inoculation with the strong virus followed by peritonitis and 
death, In No, 50 there was severe local reaction with recovery, In 
those that received 7.5 cc. the local reaction was less severe and recovery 
followed in two of the three cases. No. 35 is extremely interesting 
from the fact that the rabbitlived nearly ten months, In the two rab- 
bits which received 12 ce. each, there was scarcely any local reaction 
and the avimals remained apparently perfectly well. 

It is difficult to understand the effect of the intravenous injections. 
Rabbits Nos. 23 and 54 resisted the inoculation of the strong virus, 
though they had received only a small quantity of the suspension, 
while Nos, 78 and 79 offered no resistance, although they had received 
a greater quantity. The subcutaneous injection of the agar suspen- 
sion was equal to the abdominal injection in efficiency, The rabbits 
that perished after showing a marked resistance were affected with 
lesions that are of sufficient interest to be briefly recorded: 

Rabbit No, 38 resisted sixty days. A purulentinfiltration at point of incenlation 
over auarea Sem, in diameter; subjacent muscle palo, Spleen slightly enlarged. 
Liver congested. The pleura of both lungs and parictes covered with a grayiah 
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eysts developed into a pure ealture of the swine-plague bacillus. babi ndonttirsy 
fo rabbit was inoculated subentancously in the thigh with .2ec, uf this benilon 
culture, Tt was found dead on the following worming. Inunmerable swine-ylague 
Ducteria were found in stained cover-glass preparations from the various orgims. 

The remaining animals, which showed no external lesions or symp- 
toms of disease after a few months, were used for other purposes. 

The presence of swine-plagne bacteria in the snbeutaneous abscesses 
of rabbits Nos. 52 and 36 is a further ilustration of the long period of 
time during which these organisms will remain alive in the lesions which 
they produce. Attention is called to the attenuated condition of the 
bacteria obtained from rabbit No. 52 and to the virulence of those iso- 
lated from a similar abscess in rabbit No. 36. 

Although the rabbits killed for examination exhibited no lesions 
which presumably would not have been overcome had the animal been 
permitted to live, the fact remains that they were not made totally 
insusceptible to the action of the virulent bacteria, Here again is an 
illustration of the dangers of vaccination, for although the rabbits sur- 
vived, they could not be considered us safe companions for other sus- 
ceptible animals so long as they harbored the virus of the disease in 
abscesses which were liable to rupture at any time. 


EXPERIMENTS WITH THE FILTRATE OF AGAR SUSPENSIONS. 


The successful production of immunity in rabbits with sterilized 
turbid suspensions of swine-plagne bacilli grown on the surface of 
nutrient agar made it desirable to test the immunizing properties of 
the bouillon in which these bacilli had been saspended for several 
hours and then removed by filtration, Such an experiment would 
inform us how far the bodies of the bacteria themselves, or any sub- 
stance derived from them and passing promptly into solution in the 
suspending fluid, would be responsible for the immunizing action. 

The suspensions from agar cultures were prepared as already 
described and placed in an ineubator for twenty-four hours. They 
were then sterilized by heat as before and filtered throngh a Pasteur 
bougie, which removed all of the baeteria. The filtrate was perfectly 
clear and of a dark amber color. 

Four rabbits were injected intravenously with the filtrate. Two of 
them received 3 ce. in three injections of 1 ee. each, and one received 3 ce. 
in two injections, and one received 4 ce. in three injections, They were 
subsequently inoculated with virulent swine-plague bacteria, They 
died in less than twenty-four hours with the control animals. 

The injection of the filtrate was followed by a slight elevation of 
temperature and general depression, which was of mach shorter dura- 
tion than that produced by the suspension. A control experiment: 
showed that similar symptoms were developed by the injection of an 
equal quantity of sterilized bouillon or normal salt solution, 


7] 
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symptoms weredetected, This was true of the rabbits that were injected 
both intravenously and beneath the skin, ‘The temperature of the 
treated rabbits was normal at the time the control animals died. For 
several weeks these rabbits appeared entirely well, It was then observed 
that subcutaneous abscesses were forming on different parts of the body, 
Nearly two months after the check died rabbit No. 442 was found dead. 
The post-mortem notes of this animal are as follows: 


June 1, rabbit No, 442 found dead, It was somewhat emaciated, The abdominal 
organs were not apprecinbly diseased, The pleural cavity contained a large quantity 
of serum, and the pleura (viseeral and parietal) was covered with a thick exudate, 
the deeper layer of which was firmly adherent to it. The heart was incased in a 
rather thick membranousexudate. Heart muscle pale; blood dark but not clotted, 
Cover-glaas proparations from the exudate contained a considerable number of polar- 
stained awine-plague bacteria, A tube of bouillon inoculated with the exudate 
developed a pure culture of swine-plaguo bacteria, 

June 15, rabbit No. 443 waa ehloroformed, The post-mortem examination ahowed 
a slight thickening of the subcutaneous tissue at the point of inocalation. The 
thoracic and abdominal organs were apparently in a normal condition. No swine- 
plagne bacteria were found in the organs or in the subcutaneous tisane at the point 
of inoculation, 

Jnne 30, 1893. The abscesses beneath the akin of rabbits Nos, 441,446, 439, and 440 
were found to vary from 1 to dem. in diameter. None of them were located ot the 
point of inoculation, Their distribution is best illustrated by referring to No. 439, 
‘This rabbit had an abscess, which had ruptured, over the sternum, an abscess as large 
as an English walont in the subcataneous tissue on tho right side of the thorax, 
one beneath the superficial musele over the right thigh, and one small abscess 
beneath the skin in the right popliteal space, Tho abscesses were opened in rabhits 
Nos, 439 and 448 and found to contain u thick, somewhat viscid, grayish, purulent 
substance, Tabes of bouillon inoculated from this puralent substance developed 
into pure cultures of swine-plague bacteria, ‘This localization of the bacteria did 
not appear to affect the goneral health of the rabbits, After the abscesses were 
opened they healed with one exception (one abscess in rabbit No. 439), and the 
rabbits appeared to bo perfectly well. In order to determine whether or not the 
abscesses were confined to the snbentancous time, these rabbits (Nos, 439 and 440) 
were chloroformed July 14, and thoroughly examined. No. 439 showed vo lesions, 
‘bat’ in No. 440 two of the axillary glands were enlarged and found to contain 
foci of suppuration, and beneath the peritoneum in the lumbar region there was an 
abscess containing brokes-down pas cella and awine-plagne bactoris, as determined 
by microscopical examination. The kidneys were small and firm bnt free from 
Dacteria, a4 indicated by cultures. Nos. 441 and 446 were inoculated twice subse- 
quently with » culture of the same virnlont awine-plague bacteria withont manifest 
ing any general disturbances. For their farthor history and use seo p. 74, 


B.-EXPGKIMENTS ON GUINEA-PIG. 


A single experiment was made on guinea-pigs with the sterilized 
blood from the swine-plague rabbits, Two guinea-pigs, Nos. 374 and 
877, received subcutaneously 5.25 cc. each of the sterilized blood in 3 
doses (March 28, April 4, and April 7). April 18 they were inoculated 
subcutaneously, together with two control guinea-pigs, with 0,01 ce, 
each of a fresh bouillon culture of swine-plague bacteria, The check 
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been stated above, we substitate the words swine plague for hog cholera 
in his article. ‘The serum was obtained from rabbits Nos, 441 and 446 
made immane with sterilized defibrinated blood of rabbits affected 
with swine plague and referred to on page 72. 

These rabbits were reinoculated with swine-plague bacteria as tol- 
lows: 

June 24, 1893. Nos. 411, 446, and a control receive subcutaneously 0.12 co. of a 
bouillon culture three dajs old. 

June 25. Controldead this morning. The others apparently unaffected. 

December 5, 1893. Nos. 441, 446, and a control received subcutaneously 0,12 cc. of a 
bouillon oulture (the same stoek oulture) twenty-four hours old. 

December 6. Control dead. 

December 7, No. 441 has a temperature of 102° F.; No. 446, 101° Fy 

December 12. No. 441 has a temperature of 102° F,; No. 446, 10140 FL 


No. 446 was etherized and bled from a carotid January 4, 1894, thirty 
days after the last inoculation. All the blood obtainable was colleeted 
and the animal allowed to die while anwsthetized. It was very thin 
at this time. In the lungs there were in all five foci of disease in which 
the lung tissue was converted into a necrotic mass containing large 
numbers of pus cells and many polar-stained bacteria. In the bronchi 
and trachea a considerable quantity of muco-purulent material contain- 
ing not the polar-stained bacteria but small cocci deeply stained, in 
masses and mainly within pus cells, The lung lesions where they 
reached the pleura had produced an exudate attaching the lings to 
the chest wall by means of still soft, easily broken adhesions. 

The cause of these lung lesions was not definitely determinable, At 
first thought the subcutaneous inoculation thirty days ago appeared 
responsible, but the location of the disease did not harmonize with this 
supposition. Usually the pleura is involved first and very extensively, 
and the lungs only secondarily by contiguity. Furthermore, the bac 
teria present appeared slightly larger than those injected aud were 
very mach attenuated, so that it required a comparatively large intra. 
venous dose to destroy a rabbit. Parallel bouillon eultures of this 
bacillus differed quite markedly in appearance from those of the swine- 
plague bacillus originally injected. 

The more probable supposition appeared to be that this rabbit was 
infected through the air passages with the bacillus of rabbit septi- 
cemia® or inflaenza recently investigated by one of us inthis laboratory, 
which bacillus resembled the one from rabbit 446 closely, both in eul- 
tures and in pathogenic activity. 

Rabbit No. 441 was bled to death under ether January 8. This 
animal was in good condition and uo internal lesions were found. 





"Moore and Kilborne: An outbreak of rabbit septicamia, with observations on 
tho nature of the disease and ite spocific organixm, Asnorioan Veterinary Review, 
‘1895, Vol. xvii, pp. 285, 
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with same lesions. In both the exudate contained immense numbers 
of swine-plague bacteria. The third guinea pig (No. 39) recovered, but 
did not appear to thrive. It was chloroformed two months after the test 
inoceulation, but no lesions were discovered. This equivocal outcome 
thus opens the question whether perhaps the immune rabbit's serum is 
less efficacious when used upon some other species, such as guinea-pigs. 
than when used on the same species; for the results obtained with rab- 
bit’s serum on rabbits are strikingly positive, 


DOES THE RLOOD SERUM OF IMMUNE RABRITS POSSESS ANY BAC 
TERICIDE OR ANTITOXIC POWERS 
The following experiment was tried with the blood serum of No. 441: 
To & given quantity, 0.6 cc., was added a small quantity of a bouillon 
culture twenty-four hours old, equivalentsin amount to one-tenth of the 
blood serum. This mixture was injected subeutaneously. The experi- 
ment is tabulated below: 


XVIL—Padble showing results of injection of mixture of blood scram and bouillon culture, 
Sorum mixture contains— al 


0 of mixture 
Rabbit Bouillon — 
i Exile | laa 














Tn the rabbit receiving the seram mixture five hours old the disease 
was markedly retarded, On the following day, when the other rabbits 
were dead, it was quite active and ate its food as usual. On the 
second day the temperature had risen to 107,6° F. On the morning of 
the third day it was found dead. The bacteria had not been modi- 
fied in this rabbit, for a minute, subcutaneous dose from a culture was 
fatal to a rabbit in 20 hours, 


CONCLUSIONS, 


The preceding observations and experiinents have led to a few well- 
defined results, which we wish to summarize briefly, The hidden, ander 
lying, vital processes, according to which these results may be inter- 
preted, are either matters of controversy or else wholly intangible as yet, 
We content ourselves, therefore, in pointing out the more gross, incon- 
trovertible facts elicited, leaving the diseussion of subtler problems and 
the citation of the mainly controversial literature for the present 
untouched. 

Immunity detined as a resistance to the invasion and multiplication 
of pathogenic bacteria within the body is, when compared with sus- 
ceptibility, a condition of degree rather than of kind. There are vari- 
ous degrees of immunity producible by one or the other of the methods 








bacteria that their immunization requires, as has been shawn tate 
text, not less than two preventive inoculations at an interval of one or 
more months, It is not to be denied that immunity may be produced 
with the use of sterilized agar suspensions, sterilized blood of diseased 
rabbits or blood serum from immune rabbits, but these methods as 
applied by us made no impression on rabbits whatever. When applied. 
in the same way in swine plague they produced a high degree of resist- 
anee, 

‘The less susceptible guinea pig reacted somewhat differently. Tmmu- 
nity was brought about with sterilized bouillon eultures but with vary- 
ing results. Living attenuated cultures were not tried. Sterilized 
agar Suspensions produced a slight retardation of the disease while 
sterilized blood from diseased guinea-pigs failed to produce any impres- 
sion. A slight retardation of the disease was also produced by the 
blood serum of immunized guinea-pigs but uo retardation was noticed 
when the blood serum from immunized rabbits was used. 

SWINE PLAGUE, 

A greater or less degree of immunity was produced in rabbits by 
sterilized bouillon cultures, sterilized agar suspensions, sterilized blood 
from infected rabbits, and blood serum from immunized rabbits. Experi- 
ments on guinea-pigs were restricted to two methods. The sterilized 
blood of diseased rabbits was capable of producing immunity while the 
blood serum of immune rabbits produced rather equivocal results, as 
Table XVI shows. 

In the following table those experiments are marked with the sign + 
im which more or less immunity was prodaced, and those with the sign 
— in which no appreciable resistance was noticed. Even those in 
which only a distinct retardation of the fatal issne was produced are 
considered positive, for it is fair to assnme that such retardation would 
have become immunity if the treatment had been pushed a little far- 
ther: 
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The experiments on swine with suspensions of agar cultures of hog | 
cholera bacilli demonstrate that immunity toward a fatal intravenou | 
dose may be produced. Unfortunately no opportunity was offered to 
test the behavior of pigs protected in this way when exposed to the 
natural disease on the farm. The cost of preparing the sterilized sus. 
pensions would be a decided objection to their employment on a large 
seale. 

We are well aware of the fact that only a beginning has been made 
by us in the study of experimental immunity with reference to these 
two important animal disease germs. A continued investigation of the 
collateral problems which have presented themselves in the course of 
the work is highly desirable, especially in the direction of seeking au 
answer to the question, why some species of animals are very suscep- 
tible, others only partially so, to the same pathogenic bacteria. 

The definite progress made in this work is illustrated by the follow- 
ing important determinations: 

1, It is possible to produce immunity toward hog-cholera and swine- 
plague bacteria in the very susceptible rabbit and the less susceptible 
guinea-pig. In the rabbit the only promising method of immunization 
toward hog cholera is the use of gradually augmented doses of atten- 
uated cultures, 

2. Immunization toward swine-plague bacteria is produced artificially 
with much greater ease than toward hog-cholera bacteria. 

3. The blood serum of animals protected against hog cholera and 
swine plague is almost as efficacious in producing immunity soon after 
treatment as the bacterial products obtained from cultures. 

4. Different degrees of immunity in both hog cholera and swine 
plague lead to different forms of the inoculation disease. The greater 
the immunity short of complete protection the more prolonged and 
chronic the disease, induced subsequently by inoculation. 

5. Pathogenic bacteria may remain in the organs of inoculated ani- 
mals some time after apparently full recovery. Their presence may or 
may not be associated with lesions recognizable by the naked eye. 

6. The toxicity of sterilized cultures appears to be directly propor- 
tional to the number of bacteria in the injected fluid. 

7. The results of Selander and Metchnikoff in the immunization of 
small animals were obtained with swine-plague aud not with hog- 
cholera bacilli. 
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MODIFICATIONS OF THE SEPTICASMIA TYP BY INCREASING THE 
RESISTANCE OF RABBITS. 


By the various processes recorded in the preceding article which 
increase the resistance of rabbits we have been able to produce nearly 
all the pathological variations which follow the inoculation of natural 
races of swine-plague bacteria as isolated from outbreaks. This modifica- 
tion of the septicwmin type is not fortuitous, for among the large num- 
ber of rabbits inoculated during the past three and one-half years 
with the eulture employed none have survived twenty to twenty-four 
hours. Wheneyer the course of the inoculation disease in rabbits 
departed from this rapidly fatal type ic was due to some preliminary 
treatment of the rabbit. 

The degree of resistance determined quite regularly though not 
invariably the form of the disease. This degree was measured by the 
relative quantity of the protective material (sterilized cultures, steril- 
ized blood, and blood serum) injected. The grades of disease induced 
range themselves in the following order: 

1. No resistance—acnte septicuwmia, 

2. Slight resistance—peritonitis, 

3. Increased resistance—pleuritis and pericarditis with or without secondary 
pnoumonia, 

4, Higher dogree of resistonce—pleuritis and peritonitis. 

5. Still greater resistance—irregular lesions in the form of abscesses, subeu- 
taneous and snbperitoneal. 

6. Nearly complete immunity. Very slight reaction at the point of inocula- 
tion. 

Most of the cases cited below as illustrating these modified forms of 
the septicemia type belong to the series of immunizing experiments 
of the preceding article. To this the reader is referred for additional 
illustrations, 

First degree of resistance—per itonitis.—Rabbit No. 12 received 7 ce. 
of bouillon culture of swine-plague bacteria sterilized by heat. Subse- 
quently with a control rabbit it was inoculated with a minute dose of 
swine plague bacteria under the skin. The control died within eight- 
een hours, the treated rabbit in three days. The macroscopie changes 
were limited to the point of inoculation and the peritoneum. At the 
former there was a purulent infiltration of the subcutis, LO em, in 
diameter, with dilatation of surrounding blood vessels. The peritonitis 
was characterized by an exudate of a slightly viscid character covering 
liver, spleen, and cecum, and made up of fibrin, leucocytes, and immense 
numbers of bacteria. 

Second degree of resistance—pleuritis and pericarditis—Rabbit No, 
88* was treated before inoculation with 4.5 cc, of a sterilized sus- 
pension of agar cultures of swine-plague bacteria in 3 doses. Together 
with a control rabbit, it received under the skin the equivalent of 
0.001 ce. of a fresh bouillon culture of swine-plague bacteria, The 


* See Bulletin on Swine Plague, p. 148, for the entire experiment tabulated. 
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plague bacteria, Thecontrol rabbit died within twenty hors. Rabbit No, 1Gshowed 
no ill effect from the inoculation for several months when it was noticed that it was 
Lecoming emnciated. It died June 11, 1892, one year and six days after its inooula- 
ton with an enormous subperitoneal tumor, which is described on page 67. 

(¢) Multiple abscenses under the akin.—Rabbit No. 439 received into the ear vein in 
Sinjections 4 ce, of sterilized blood from a swine-plague rabbit. Later itwas inocu- 
lated subcotancously with 0.001 ce, of a bouillon culture of virulent swine-plagne 
bacteria, Thecontrol rabbit died within twenty hours. Two months after the inoe- 
lation it was noticed that this rabbit la ee Cece # large number 
cf subsntancons abscesses, deseribed on page 72, 


HOG CHOLERA. 


‘The lesions produced in rabbits after subcutaneous injection of the 
most virulent variety of the hog-cholera bacillus (the one most tre- 
quently encountered) have been given on page 10. The lesions pro- 
duced by the less virulent varieties may either resemble these on 
intravenous inoculation or else they may be quite different both after 
subcutaneous and intravenous inoculation. That variety of the hog- 
vholera bacillus described as ¢ on page 15 presents some striking dif 
ferences, to which reference has already deen made by various illustra- 
tive cases. In the illustrations given below the macroscopic changes 
in those animals which succumbed to a more prolonged chronic illness 
were concentrated in the follicular apparatus of the intestines and the 
longs. 

Modified disease produced in a rabbit with hog-cholera bacilli atten. 
uated by heat—The cultare used had been exposed for thirty-eight days 
to 43,.5° ©, to 44° ©., according to the procedure described on page 42. 
The rabbit received subcutaneously 0.12 cc. of a fresh bouillon culture 
twenty-four hours old. It died in twenty days, The temperature dur- 
ing the disease remained rather low, fluctuating between 103° and 
104° F, On the fourteenth day it began to sneeze and cough anda few 
days later a muco-purulent discharge from the nose appeared. On the 
twentieth day it was unable to get up and was chloroformed. The 
lesions were in brief as follows: 

At the point of inoculation o small abscess; spleen moderately enlarged; liver 
free from neeroses; the bunch of lymph glands at root of mesentery is large ns o 
horse chestnat and mottled with whitish foci; the Peyer's patches at ileo-cacal 
valve are thickened; the follicles very large, whitish; the overlying mucosa nlcer- 
ated; the longs were also involved; the entire right ventral and a portion of the 
right cephalic Jobe involved in broncho-pnenmonia; the left principal lobe is solid, 
dark red on section; the air passages contain a thick muco-pus. 

Portions of an ulcerated Peyer's patch, of the enlarged mesenteric glands, and of the 
lungs hardened in alcohol were submitted to microscopic examination. The folli- 
clos and the follicular tissue of the Peyer's patch owe their swollen condition to 
loncocytic infiltration in the depths of which a few clumps of hog-cholera bacilli 
are bronght out by methylene blac. In the yland the whitish foei were found to be 
collection of leucocytes, largely broken down, in which are embedded clumps of 
bacilli. The pnenmonia was charscterized by dense cell infiltration of alveoli and 
qmall air tubes with desquamation of cells in the alveoli around the broncho-pneu- 
monie foci. 
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The localization of hog-cholera bacilli, injected into the cirenlation, 
in the brain substance, and the production of a focus of necrosis aud. 
suppuration, is illustrated by the rabbit referred to on page 43 of this 
bulletin, In this case macroscopic changes in other organs were not 
detected, 


A FORM OF PSEUDO-TUBERCULOSIS PRODUCED IN RABBITS AND 
GUINEA-PIGS AS A RESULT OF INCREASED RESISTANCE OF THE 
ANIMALS OR ATTENUATION OF THE VIRUS, 


A.—GuINEA-PiGe8, 


This form of inoculation disease was first noticed in guinea-pigs in 
1890, The resistance of the guinea-pigs had Deen increased by various 
methods, Some of them survived the inoculation of the usually fatal 
dose of hog-cholera bacilli. Others suceumbed to a prolonged disease, 
doring which the psendo-tubercles to be described were formed. 

These tubercles situated, as a rule, in the subserous tissue of the abdo- 
men and under the pulmonary pleura, are small, slightly convex bodies 
ofa whitish or neutral gray color. In form they are roundish or slightly 
elongated. In size they vary from barely recognizable dots to bodies 
2mm, in diameter. They are firm in consistency and give the sen- 
sation of hard, granular bodies. In appearance they are strikingly like 
the true tubercles when the latter are situated on the serous mem- 
branes, In fact when they were first noticed it was thought that the 
guinea-pig had been inoculated accidentally with tuberculous material. 

In sections, cut by the paraffin method, these bodies were found to 
consist of aggregations of round cells of whieh the central portion was 
largely, disintegrated. No limiting membrane, stroma, or giant cells 
have been found. When crashed with foreeps and examined under 
the microscope in a fresh condition cells more or less degenerated are 
the only tissue elements observable, In properly stained cover glass 

is made from the crushed bodies hog cholera bacteria were 
found in considerable numbers. Similar preparations from the blood, 
spleen, and liver of the same animal failed to show them. 

These pseudo-tubercles were almost always present in guinea-pigs 
which lived four or more days longer than the control animals. In a 
similar series of experiments made by Dr. BE. A. de Schweinitzin 1890 
with substances isolated from pare cultures of hog-cholera bacteria the 
psendo-tubercles were found when an increased resistance equivalent 
to only one or two days had been induced.* 

Tn the experiments to test the immunizing efficacy of sterilized cul- 
tures of hog-cholera bacteria (p. 46) thirteen guinea-pigs died in foaror 
more days after the control animals. In nine of these the psendo-tuber- 
cles were found.+ It is of interest to note that in a few guinea-pigs 











* Medical News, October 4, 1890. 
4 For the history of the four other guinea-pigs (Nos. 477, 19, 178, and 438) wee Q&T. 
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bodies 1 to 1.5mm. indiameter. They are also present in large confluent 
patches on serosa of eweum. The Peyer's patches of intestines are 
infiltrated, the mucosa eroded over some of them. The mesenteric and 
retro-peritoneal lymph glands contain whitish suppurative foci. In” 
the liver are disseminated numerous minute foci of necrosis. Heart 
and lungs normal, Some of the tubercles are easily teased out of 
their surroundings. When broken up, rubbed on cover glasses, 
aml stained numerous mononuclear cells and a considerable num- 
ber of hog-cholera bacteria appear. In sections of hardened tissue 
these tubercles appear as a collection of cells under serosa, the center 
of which shows extensive fragmentation of nuclei, Giant cells are not 
seen, In the center of many of these foci clamps of hog-cholera bacilli 
are located. Cultures from this ease were plated, and on March 4 
a Jarge black rabbit receives into abdomen 0,1 ce. of a bouillon culture 
twenty-four hours old made from a colony. It was found dead March 
13 and showed the following peculiar lesions: 

Thorax.—Heart somewhat dilated, Fatty degeneration of walls. Under serosa of 
Inngs very minute translucent tubercles, On tip of right ventral lobe, which is 
bypermmie, several large, opaque, whitish tubercles, 

Abdomen.—Diaphragin and mesente sprinkled with very many minute opaci- 
ties, On serosa of stomach barely visible tumefactions or tuberoles, On spleen a 
large number of minute grayish tubercles. On liver many barely visible whitish 
points. Follicles of Peyer's patches infiltrated, mucosa necrosed. ‘The same is trae 
of follictes in appendix of cecnm, Scattering patches of necrosis in cwcam, Sup- 
prrative foei in mesenteric glanda. Kidneys large with marked parenchymatous 
dogeneration of cortex and cyanotic appearance of medulla. From this ease also 
the injeeted bacilli were isolated from the spleen, 

The foregoing experimental observations lead to certain important 
deductions, which throw light not only on the subject of preventive 
inoculation but also on the interrelation of certain groups of infections 
diseases. 

We have seen that there are certain varieties of the same species of 
pathogenic bacteria in nature which produce different types of the same 
disease when inoculated into susceptible animals, We have also seen 
that the disease produced by the most virulent variety may be so modi- 
fied by inereasing the resistanceof the animal as toresemble the various 
types produced by the more attenuated nataral varieties, Lastly, we 
have demonstrated that some of the types of the inoculation disease as 
observed in partly immunized animals may be reproduced in fully sus- 
ceptible animals by the inoculation of an artificially attenuated culture. 
This relation between the degree of virulence of certain bacteria on 
the one hand and the relative resistance of the animal body on the 
other may be expressed by the simple formula— 





int 
r 

in which # = virulence, r = the degree of resistance or immunity of the 

animal, and d=the type of disease, By changing either virulence 
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swine, and how difleglt it is to decide upon the causation of any par- 
ticular set of changes in the animal without having recourse to the 
bacteria involved. We may take it as settled that, in general, swine | 
are not very susceptible to both hog cholera and swine plague. This 
is proved by the diffienlty encountered in producing either disease arti- 
ficially with pure cultures, The localization of the disease, as compared 
with the disease in rabbits, also shows this to be true. Tn other words, 
when epizoitics of either disease appear among swine they are due 
largely to aggravating circumstances, and the removal of these is the 
key to the prevention of swine diseases. 

Preventive inoculation, as it has been practiced on domestic animals, 
does not always insure absolute immunity. Since all immunity is rela- 
tive and a matter of degree, the resistance of the animal vaccinated will 
depend upon conditions both internal and external. While vaccination 
may protect from an acute attack, it may lead toa slower, more chronic 
disease, not easily recognized, but equally if not more dangerous than 
the more acute disease, because the animal may become the souree of 
infection for other animals. Such animals are also a loss to the owner, 
as they are not in a condition tothrive, and will suecumb tothe chronic 
affection sooner or later, 

Interesting confirmation of these deductions from experimentation 
with the bacteria of hog cholera and swine plague comes from studies 
of a European swine disease, rouget, or swine erysipelas. This disease 
exists in nature in about tive varieties, and some of these varieties are 
produced by the process of vaccination, Originally described as a rap 
idly fatal septicemia in swine, it has been observed in recent years that 
it may also appear as an endocarditis. On the inner surface of the heart 
—usually the left ventricle—wart like growths are foiind oceupying the 
mitral valve and almost completely obstrueting the flow of blood trom 
auricle to ventricle. In these growths there is a considerable deposit 
having the character of a thrombus, and in this soft mass rouget bacilli 
vegetate in large numbers. 

This rouget endocarditis has been observed both as a result of vacei- 
nation with Pastenr’s yaceine and in the course of the natural disease, 
Hess and Guillebeau * have given some good illustrations of this type 
of the vaccination disease. Some of the pigs become ill after vaceina- 
tion and never make a good recovery. In these after death or slanghter 
the infectious endocarditis is found. 

The same form of heart affection was found by Bang t quite common 
iu Demmark. The course of the affection as observed by veterinarians 
in that country was as follows: 

When rouget appeared in a herd of swine it would usually cause 
more or less acute disease with a certain number of deaths. The 


“Schweiz. Archiv f. Thierheilkunde, xx veut, 1886. 
(Ueber Rothlauf- Endocarditis bei Schweinen. Deutsche Zeitschrife f Thier- 
medicin, xvii (1891), p. 27. 
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The form of inoculation disease characterized by the presence of 
psendo-tuberealous lesions has certain counterparts in some inocula- 
tion djseases among lower animals which have been studied by various 
observers, In order to trace any possible relationship between the 
group of hog-cholera bacteria andl those that have been described as 
the cause of experimental psendo-tuberculosis in rabbits and guinea- 
pigs the literature of this subject: has been examined. 

Pseudo-taberculosis in guinea-pigs was first produced by Malassez 
and Vingal* and reported in 1883 as “tuberculose zoogloeique.” Cul- 
tures of the bacteria described as oceurring in the tubercles were not 
made. 

Soon after Dbertht described an eruption of submiliary tubercles on 
the serous membrane of the colon; on the omentum and in the spleen 
and liver of a rabbit. The tubercles consisted in the main of grana- 
lation cells, The bacteria present, according to the description given, 
resembled hog-cholera bacilli in form and staining. Cultnres were 
not made, however. 

In 1888 Charrin and Roger} described a psendo-tubereulous affee- 
tion produced in rabbits and guinea-pigs by a motile bacillus from 1 to 
2 «long, which multiplies well in ordinary culture media, The bacillus 
was originally obtained from a guinea-pig which died spontaneously. 
A sabentaneons inoculation leads to slow emaciation, and death on the 
thirteenth day. Besides the local swelling, the nearest lymph glands 
become enlarged, and numerous tubercles are found in spleen and liver, 
Tn the lungs they are scarce, 

Dor § found what appears to be the same disease independently of 
Charrin and Roger, The bacillus he isolated contains, in potato eul- 
tures, terminal spores. The disease could not be reproduced with 
cultures, although the pathological products readily produced it, This 
leaves the impression that the bacillus isolated was not the one causing 
the tubereles. Graneher and Ledoux,|| in 1888, obtained from the 
soil a bacillus which produced lesions similar to those described by 
former observers as pseudo-tuberculosis. This organism is described 
a8 a motile bacillus 1 to 2 «long, which may, however, assume the form 
of a very short rod or an ovoid micrococeus. The optimum tempera 
tare of the culture is 20°C. This is perhaps the only point in which 
this bacillus differs appreciably from the colon or hog-cholera group. 
Tt should be stated, however, that important cultural characters, among 
them the action on milk, are omitted. In the tissues the organism 
grows in the form of long interlacing chains, of which great masses 
may appear in certain types 0 of the inocalation disease as the so-called 








*Arch, de physiol. Dormate ot pathol., 1883. 

jAreh, f, pathol. Anatomic, crt (1886), p. 488. 

{Comptes Rendas, I88s-i, p, 868, 

§ Low. eit., p. 1027. 

J Recherches sur Ia tuberculose xoogléique. Archives de Méd. Expér., 1 (1889). 
Pp. 208 
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sist of lymphoid elements chiefly. ‘The ceuter of the tubercles may 
undergo neerosis and caseation, After subcutaneous inoculation of 
culture tlaid a firm infiltration appears at the seat of inoculation which 
may reach the size of a walnut and subsequently ulcerate. Death 
ensues in twelve to sixteen days. The neighboring lymph glands are 
found enlarged. In spleen, liver, and lungs many yellowish, isolated 
tubercles from the size of a hemp seed to that of a pea are found. 

From this brief summary of the bacteriological side of the pseudo- 
taberculosis literature we see certain general resewblances between 
the bacilli found and those belonging to the hog-cholera group. The 
differences observed are by no means vital. We do not wish to argue 
for or against any close relationship, however, until more data are at 
hand. The production of tubercles with attenaated hog-cholera bae- 
teria or with virulent bacteria in partly immune animals is of sufficient 
importance to warrant the above sammary. Further study of spon- 
taneous psendo-tuberenlosis might perhaps lead to a better understand- 
ing of the origin of the hog-cholera group of bacteria, 

The foregoing investigations throw much light upon the possible 
variations of all infectious diseases, both human and animal. We need 
but recall here the great variety of lesions produced by the ordinary 
septic and pyogenic bacteria of man, the staphylococei and the strep- 
tocoeci. Furthermore, most specific infectious diseases show variations 
in type, variations in the localization of the most distinctive pathologi- 
eal alterations. Some obscure-forms of disease still needing elucidation 
may perhaps be recognized in the future as modifications of such as 
are already understood, As illustrations may be cited the recent dis- 
enssions as to whether certain obsenre diseases of man are of leprous 
origin or not, or whether scarlatina is a simple form of streptococcus 
infection, The outcome of our work emphasizes the importance of 
renewed continuous etiological studies. In infectious animal diseases 
this is of the utmost importance, for the unrecognized existence of some 
form of an infectious disease favors its unchecked dissemination. The 
confasion which has prevailed on the subject of infections swine dis- 
eases must be attributed largely to the many possible variations in the 
symptoms and lesions as determined by post-mortem examinations. 
Such variations are due on the one hand to the condition of the animal 
as regards individual resistance, age, breed, the state of the internal 
organs, the amount of fat, ete., on the other to the virulence of the 
specific bacteria, The only final test of the nature of the disease is the 
character of the bacteria responsible for it. 
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perished in thirty-six hours. He continued the passage from pigeon to pigeon 
‘until 148 pigeons had been inoculated. The fifth pigeon perished in less than 
twelve hours. In subsequent cases dgath occurred in from eighteen to thirty-six 
hours. Later the irregularities became less and lesa, and the virnlenee of the germ 
fixed, so that » pigeon inoculated at 6 in the evening with from 0.05 to 0.2 ec. of the 
defibrinated blood of the preceding one would be found dead on the following 
morning. A very fow of the pigeons resisted for afew days, In these, few bacteria 
were found in the blood, but each exhibited pericarditia with a Sbrinous exudate 
rich in bacteria. The bacteria which were exalted in their virulence for pigeons 
were also rapidly fatal to rabbits. A snbeatancous inoculation with 0.01 to 0.25 ce. 
destroyed rabbite in from twelve to fifteen hours, and a rabbit inoculated in the ear 
vwoin with 0.05 ce. of virnlent blood perished in five hours. The blood from the 
pigeons was also rapidly fatal to swine, A pig nino weeks old received 0,5 co. of 
the blood from pigeon No. 37 in the car vein at 2 o’clock on the morning of April 3. 
It was found dead the following day, 

It was my purpose to repeat Selander’s experiment in every detail 
in order that a more accurate comparison of the results could be made. 
A few omissions in the details of his work, however, rendered it impos- 
sible to determine certain minor points in his process. The history of 
the bacillus which I used and the method that was followed in this 
experiment are appended. 

The bacillus was obtained in pure culture from the spleen of a pig 
which died of hog cholera in La Salle County, 111, in the fall of 1891. 
Tt had been preserved by means of subcultures on agar for about 
eight months when this experiment was begun. It had not lost its 
virulence to any appreciable degree. Kabbits inoculated subcuta- 
neously with 0.1 ce. of a fresh bouillon culture would die in from five to 
eight days. It should be stated that hog-cholera bacteria have rarely 
been found in the investigations of this laboratory that were suffi- 
ciently virulent to destroy rabbits in less than three days when they 
were inoculated subcutaneously with not more than 0.1 ce. of a fresh 
bouillon culture. In the preparation of the emulsion from the spleen 
of the rabbits the following order was observed: 

The rabbits usually died during the night. They were examined 
sometime between 9 and 11 o'clock on the following morning. The 
spleen was removed very carefully to prevent. contamination from with- 
out. It was cut into small pieces with sterile scissors and then ground 
up in a sterilized mortar with 10 ec. of sterile bouillon. Of this emul- 
sion 0.5 ec, was used for each inoculation. Gelatin roll cultures were 
mide from the emulsion in several instances. These developed as 
many Colonies as would usually appear in similar rolls made from fresh 
{twenty-four-hour) bouillon cultures, The appended table contains all 
necessary information concerning these inoculations: 
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It is an interesting fact that in no case hog-cholera bacteria were 
found in the blood, spleen, liver, or kidneys, where they are almost: 
invariably detected when the animals perish from hog cholera con- 
tracted either by exposure to the disease or by inoculation. It is 
unfortunate that afew additional cases could not haye been added 
between the third and the fourth animal so that the time of the disap- 
pearance of the germs could have been more exactly determined." 

These inoculations demonstrate the fact that when hog-cholera bac- 
teria are injected in small numbers they are taken to different parts of 
the body and harbored for a considerable time in certain lymphatic 
glands as well as in the subcutaneous tissue at the place where they 
were injected, and that eventually they are destroyed. There is very 
little, if any evidence, that the bacteria multiplied to any great extent 
within the animal body. The swelling at the place of inoculation ean 
not be attributed solely to this cause, as injections of sterilized eul- 
tures have frequently been found to produce severe local reaction. 

‘The other bacteria obtained from the bronchial glands were ordinary: 
aérobic saprophytic organisms; the same is true of the germ found in 
the blood of pig No. 77. The anaérobie spore-bearing bacillus obtained. 
from the liver of pigs Nos. 77 and 80 probably belonged to the group of 
bacteria containing Bacillus butyricus, It grew only in the bottom of 
bouillon tubes and died out after the second subculture was made. 

The animals were killed by a blow on the head. This may account 
for the presence of bacteria in the blood of pig No. 77, as this animal 
lived some minutes after the blow was administered, giving the blood a 
chance to carry bacteria from the injured parts. The examination 
showed no lesions due to the injection of the virus, excepting a local 
swelling,f and at no time did the pigs show any ill effect from the 
injection of the bacteria. The local reaction as shown by the post 
mortem was somewhat variable, owing to the difference in the time of 
death after the inoculation. 

A rabbit was inoculated subcutaneously with 0,1 co, of the bouillon 


*The considerable number of colonies of hog-cholora bacteria that developed in 
the roll cultures made from the lymphatic glands after five days, and their absence 
in the gelatin rolls made from the glands after eleven days had clapsed, indicate 
that the destruction of the bacteria in the lymphatics was nearly completed in that 
time, 

{in pig No. 77 there was a purulent infiltration and thickening of the suboutis 
extending over an areah by Sem. In pig No. 80 the subcutis wax thickened, quite 
firm and apparently necrosed over an area 8 by 2 om, In pig No, 78 there was a 
quite firm tumor about 6 by 2 em. underneath the skin. The exterior layer of the 
tumor was of a pale, pinkish, translucent appearance, while the interior was firm 
and whitish, duc to m dense infiltration of leucocytes. It was attached to the sub- 
jacent musele by loose conneetive tissue. fn pig No. 79 there was m sear at the 
point of injection beneath which was a layer of purulent substance wbout 2 sum. 
‘thick, and extending over an area about 5 em. in diameter, Around this the con- 
nective tissue was slightly thickened. 
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PRACTICAL BEARING OF INVESTIGATIONS. 11 ‘ 
ber of different maladies must be thoroughly exploited. For us the 
immediate task appears to be the investigation of the problem in con- 
nection with those animal diseases which are of the greatest economic 
importance and about which we had gathered together mach informa. 
tion. In other countries the same problems have been attacked in eon- 
nection with other diseases, and by mutual cojperation mnch advan- 
tage has accrued, In the experiments reported in these pages some 
important fhets have been disclosed. We have learned that swine, as a 
rule, are not very susceptible to either disease, This is proven by the 
difficulty of producing disease either by feeding cultures or by injecting 
them under the skin. It is also shown by the nature of the diseases as 
they manifest themselves in swine, ‘They are always localized in one or 
more organs, while in the very susceptible small animals both diseases 
appear a8 generalized septicwmic diseases of a speedily fatal character 
and are prodaced by inoculation with exceedingly minute doses. If 
swine therefore already possess a fair degree of immunity against these 
diseases we mnst look for accessory causes to uccount for the extensive 
mortality. Those conditions which favor an unhealthy condition such 
as monotonous, badly chosen food rations and animal parasites, espe. 
cially lung worms and ascarides, have already been diseussed in the bul- 
letin on awine plague, as possible agents in breaking down those pro- 
tective barriers to disease which in the swine diseases consist mainly 
in perfect digestion and healthy lungs. Swine should receive at least 
some of the attention and care that is given to other domestic animals, 
and sanitary Jaws can not be set aside without inviting disease germs 
to enter the system. Itis taken for granted that proper precautions 
are to be tuken at all times to prevent the introduction of sick or 
exposed animals into a herd, but there may be regions where the sur- 
roundings, the soil, and the water courses are being so continually 
infected that the disease germs may be presumed to be present at all 
times, and where the only safeguards against infection will be a proper 
amount of attention to the general health of the animals and to the 
removal of those conditions which are likely to impair it. 

How important a part the food plays in predisposing animals to hog 
cholera and swine plague has not thus far been studied, Certain it is 
that such one-sided food as corn and water can not be recommended, 
Tt has been shown that when rats are fed on a flesh diet they are more 
likely to resist anthrax after inoculation than when fed on bread 
When those fed on bread also received salt, increased resistance was 
likewise observed. A reduction in the necessary quantity of proteid 
food with swine may perhaps be responsible for more injury than 
appears on the surface. Errors in feeding are not likely to limit their 
injurious activity to one disease alone but may increase susceptibility 
to disease in various directions. Improper food besides reducing the 
general resistance of the body cells to bacterial invasion may lead to 
a —— 
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LETTER OF TRANSMITTAL, 


U, 8, Devarirenr oF AGRICULTURE, 
BuREAU OF ANIMAL InbUS?RY, 
Washington, D. C., September 10, 1894. 

Sm: T have the honor to transmit herewith a report submitted by 
Dr, Theobald Smith covering investigations made by himself, and by 
Drs. F. L. Kilborne and E. (. Schroeder under bis direction, concern: 
ing the diagnosis and prevention of tuberculosis. T also transmitiin 
this connection a report submitted to me by Dr. BE. A. de Schweinitz 
on tuberculin and its use. 

The researches which are the basis of these reports have been most 
carefully conducted, and the results are of great importance and interest 
on account of the accuracy of the observations and the light which they 
throw on the prevention and control of the most widespread and 
destructive plague that affects man and the domesticated animals. 

The facts here presented do much to clear away the uncertainties 
which have confronted the practical sanitarian, and a continuation of 
such investigations, particularly if on a somewhat more extended scale, 
will soon enable us to clearly define the action necessary to protect the 
farmer from the ravages of the disease among his live stock and the 
consumer from the danger of taking into his system the infected prod- 
ucts of tuberculous animals. In such studies it is the farmer who is 
most interested. Not only does he suffer the loss of his animals from 
the disease, but he is among the largest consumers of meat and milk, 
and, consequently, the health of himself and family is proportionately 
endangered, The farmer must also suffer the inconvenience and the 
greater part of the Joss resulting from efforts for the eradication of the 
contagion, When these efforts are made by the State, it is a question 
whether this loss is not greater to the cattle owner, on account of the 
inconvenience of the season selected and the damaging effects of the 
publicity, than would follow from his individual action to accomplish 
equally beneficial results. The time has come, therefore, for our farm: 
evs to study this question carefully and decide, in the light of the facts 
published for their benefit, whether it would not be preferable to them- 
selyes free their herds from this plague, rather than wait the neces- 
sarily slow and often unpleasant action of the constituted authorities, 

Very respectinlly, 
D, EB, Sanaon, 
Uhief Bureau of Animal Industry. 
Hon. J, STERLING Morron, 
Seoretary of Agriculture, 





Plate I. 


Il. 


". Posterior mediastinal glands. 


. Lateral aspe 


LIST OF ILLUSTRATIONS. 


Dorsal aspect of the bovine Inngs. 
Ventral aspect of the bovine lung: ze 
Trachea and bronchial tubes of the bovine lungs showing attached 

bronchial glands 










ion through the median plaue of the head of a cow to show loca- 
ion of (left) retropharyngeal lymph gland 
of posterior half of a ateer's head to show location of 
lymph glands . 




















9 


The drainage from all the stables collects in a covered cesspool which 
is in the inclosed yard about 10 feet from the center of the main stable. 
This pool has one objectionable feature. It is 9 feet deep and the dis- 
charge pipe leading from it is only 3 feet beneath the surface, and 
hence the drainage from the stables to the depth of 6 feet stagnates 
constantly in this pool and frequently gives rise to very disagreeable 
odors, The discharge vipe from the cesspool empties into a neighbor- 
ing creek. : 

Extending southeast from the main stable is a patch of ground 2 to 
3 acres in extent, about five times as long as it is broad, inclosed by a 
fence. This is known as the cow yard. It slopes gradually down to 
within 10 to 12 feet of the creek into which the drainage from the stables 
is eventually discharged. In the lower portion of the cow yard the 
cattle are watered, the water being pumped from a spring into a long 
trough elevated about a foot from the ground. 

The lower portion of the cow yard is also used as a dumping place 
for the leaves collected from various portions of the Home grounds, and 
when these become mixed with the droppings of the cattle and saturated 
with moisture a veritable swamp is formed, through which the.cattle 
must pass to reach the water. 

The manure from the stables was hauled each day to a place specially 
provided in the rear of the cow yard, where it remained at most a 
few days at atime. It was used to improve the condition of such por- 
tions of the Home grounds as needed fertilizing. 

The spring from which the drinking water was obtained is appar- 
ently well removed from any source of contamination. 

During the warm months the herd was kept constantly out of doors. 
At 4a.m. the milch cows were driven into the stable, milked, turned 
into the cow yard with the other cattle, and from there the entire herd 
was driven into pasture. About 11 a. m. all the cattle were returned 
to the cow yard, the milch cows were again driven into the stable, 
milked, turned back into the cow yard, and from there,with the rest of 
the cattle, back into pasture. At 6 p.m.all the cattle were returned to 
the cow yard, where they remained until the following morning. 

When the pasturage was not good the milch cows received a small 
amount of feed of one kind or another while in the stable to be milked 

During the cold months the cattle were not allowed to go into pas- 
ture, but were given fresh air and exercise in the cow yard, where they 
remained from one to eight hours, according to the state of the weather. 
The cows were milked at the same hours during the summer and win- 
ter. When not allowed to go into pasture the cattle were fed a mixture 
of cut beets, cut hay, and mill feed, one meal at 5:30 a. m. and another 
at 2:30 p. m., and a good feed of long hay intheevening. The quantity 
of the mixed feed varied according to the size and productivity of the 
animal, and was a half bushel at each feeding for a cow giviug milk, 

All the water for the cattle was obtained in the cow yard excepting 
only a small quantity which was mixed with the feeg, Tis ws from 
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instances. He was killed Jannary 26, 1803, aud the post-mortem exam. 
ination showed extensive tuberculosis.” 

After the first tuberculin test of the bull had given a positive reac- 
tion and theexcised glands had been found tuberculous, the view, whieh 
had been gaining strength for some time, that tuberculosis was very 
general in the herd assumed almost the character of a fact, and it was 
further supported by another careful examination of the cattle extend. 
ing over two days at the beginning of December, 1893, Several 
undoubted cases of tuberculosis were diagnosed, three dr four times as 
many more animals were distinetly to be looked upon with suspicion, 
The condition of a very large portion of the remaining cattle was such 
that a diagnosis of tuberculosis with the methods usually employed 
by the practical veterinarian could not be made. Yet they showed 
little irregularities of various kinds which made it impossible, in the 
presence of so much tuberculosis, to pronounce them certainly free 
from the affection, 

With matters in this uncertain state it was concluded to seek more 
reliable results from a general tuberculin test, and this was all the 
more desirable because the Bureau had been seeking a favorable oppor: 
tunity for some time to test the value of tubercalin as a diagnostic 
agent on a larger scale than had been previously possible, 


TUBERCULIN TESTS, 


A preliminary tuberculin test was made directly after the last exami- 
nation of the herd. Five cows were selected and their temperature 
taken every two hours from 6 a.m. to 8 p.m. December 6, 1892. The 
following morning at 6 o'clock each animal received an injeetion of 
tuberculin under the skin on the left side of the neck, and the tem: 
perature was again taken every two hours until 8p. m., and once in 
addition to this at 9 p.m. December 8 the temperature was again 
taken at 11 a, m. to determine whether it had.returned to normal in 
the animals which had shown an elevation the previous day. (Forthe 
degrees of temperature, obtained per rectum, during the test, see 
table, p. 59,) 

The substance injected was the regular “Tuberculinum Kochii7 
imported from Germany, It was used in a 10 per cent solution. The 
diluent was distilled sterile water to which one-half per cent of carbolic 
acid had been added. Each auimalt received a dose of the solution 
equivalent to 04 ec. of pure tuberculin, 

The reactions following the injections were quite surprising, and 
implied the presence of even more tuberculosis than had been sus- 
pected. Two of the cows selected, Nos. 306 and 311, which were 
ineluded in the preliminary test particularly because of their excellent. 
condition and apparently perfect freedom from disease gave hig@s xeas- 
tions. Cows Nos. 303 and $14 were selected as well-developed C= SS _ 

+ For the taberculin tests and the poxt-moruan navea wo pS 
ak Jace 
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tuberculosis, and in them the reactions simply confirmed the previous 
diagnosis. Cow No. 304 alone gave no reaction; she had long suffered 
from a cough and was regarded as a highly suspicious case. The post- 
mortein examinations made Jater on fully verified the results of the 
test. 

More extensive tuberculin tests were begun February 1, 1893. In 
these it was determined to observe the cattle with sufficient care while 
under the influence of the tuberculin to detect, if possible, any symp- 
toms which might present themselves in tuberculous animals in addi- 
tion to the rise in temperature. To do this effectually the whole herd 
could not be tested at one time, and hence it was divided into sections, 
and the different sections tested successively until every animal, with 
the exception of only one, had passed through two tests. Sufficient 
time was always allowed to pass after the first injection before the 
second was made to avoid interference of the former with the latter. 

The tuberculin used was of two kinds, respectively specified as 
tuberculin K and tuberculin S. The former has already been described 
in connection with the preliminary test. Tuberculin 8 was prepared 
in the chemical laboratory of the Bureau of Animal Industry by Dr. 
E. A. de Schweinitz, and was injected in a 124 per cent solution. 

During the test the cattle were treated as nearly as possible in the 
customary manner. Just before the test they were turned into the cow 
yard for an hour, where they had access to fresh drinking water, then 
they were driven into the stable where they remained until the conclu- 
sion of the test. The drinking water, which at other times was 
obtained in the cow yard, was brought to the cattle in the stable during 
the test, and on very cold days was slightly warmed by the addition of 
a quart or two of boiling water to three or four gallons of cold water. 

For the first test 10 head of cattle were selected. Commencing 9 a. 
m., February 1, 1893, the temperature, pulse, and respiration of each 
animal were taken every hour until 9 a.m. the next morning, when 
each animal received an injection of tuberculin S, immediately after 
which the temperature, pulse, and respiration were again taken, and 
every hour from then on until thirty-two hours had passed. 
ch 15, 1893, a second lot of 14 head was selected and treated in 
precisely the same manner. (For a full description of each animal and 
the dose of tuberculin each received, see cattle Nos. 301 to 324, pp. 31- 
41; for the temperature, pulse, and respiration of the cattle during the 
test, see tables, pp. 60-65.) 

An examination of the tables shows that a small, marked increase in 
the frequency of the pulse often accompanies the rise in temperature 
resulting from an injection of tuberculin, and that in many cases a 
greater frequency in the respiration also occurs. But there is nothing 
sufficiently characteristic about this to give it value as additional evi- 
dence of the presence or absence of tuberculosis. The same conclusion 
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was previously reached by other experimenters with tubereulin.* Con- 
sequently, in the following tests the condition of the pulse and respira- 
tion was not noted, It was further observed that in few if any cases— 
the rise in temperature commenced before the sixth hour after the | 
injection, and that little or nothing was to be gained by taking the — 
temperature during the first six to eight hours, This fact: led to a 
change in the hour of making the injection from a. m. to 12 p. m., in 
order to overcome the unpleasant necessity of remaining with the eat- 
tle all night. The temperature was then taken every hour from 7 or 8 
a,m.untilll p.m. At 12 p.m. the injections were made, and taking: 
the temperature after injection was commenced the following norning 
at 6 or 7 o'clock, from which time on it was taken hourly until 10 p.m, 

Cattle bearing Nos. 325 to 337, inelusive, were injected with tuber- 
cnlin K, March 21, 1893; cattle Nos. 338 to 346, inclusive, were injected — 
with tubecenlin K, March 27, 1893; cattle Nos. 847 to 303, inelusive, 
were injected with tuberculin 8, April 12, 1893, and cattle Nos, 354 to. 
363, inclusive, were injected with tubereulin 8, May 1, 1893. (For a 
description of each animal and the dose of tuberculin given, see cattle: 
Nos. 325 to 363, inclusive, pp. 41-59; for the temperature of the cattle 
during the tests, see tables, pp. 66-69.) 

The second injections were made ov the following dates: March 21, 
1893, cattle Nos. 301, 302, 305, 307, 308, 309, and 310 received eneh an 
injection of tuberculin K. March 27, cattle Nos. 312, 313, 315, 317, and 
319 to 324 inclusive, received each an injection of tubereulin K.+ April 
12, eattle Nos. 318, and 328 to 337 inclusive, received each an injeetion 
of tuberculin S. May 1, cattle Nos. 339 to 353, inclusive, received each — 
an injection of tuberculin 8S. May 25, cattle Nos, 325, 826, 827, and 
354 to 363 inclusive, received each an injection of tuberculin S. The 
same date the following cattle also received a third injection of tuber- 
culinS. The same date the following cattle also received a third injee- 
tion of tuberculin 8: Nos. 305, 308, 309, 315, $19, 320, 821, 322, 334, 336, 
and 339, (For the temperature before and after the second and third 
injections, see tables, pp. 69-74.) 

Cow No. 338 was so far advanced in tuberculosis before the time for 
a second injection arrived that she was killed in practically a dying 
condition, 

Of the 63 animals included in tae entire series of tests, 60 were exam- 
ined post-mortem, and in all but 7 lesions of tuberculosis were preseut.t 

Before we can determine in what measure the results of the tuberculin 
injections correctly indicated the presence or absence of a tuberculous 


“Dentsche Zeitschrift f Thiermed., xvet (1891), p. #, Arbeiten a. d. kaiser, 
Gesundbeitsomte, yinr (1892), p. 55. 

1 The 5 cows included in the preliminary test did not recelve a second injection in 
the genoral tests, 

iThree cows, Nos. 825, 926, and 327, ineluded in the tuberculin tests, were SS 
killed, They were private property, and strietly speaking, did not form p=e™ 
the herd. 
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affection, we must form a more or less definite idea of what is in truth 
to be called a reaction. On this point little agreement apparently 
exists between different observers, which is not an extraordinary fact 
when we consider the marked normal variations in the temperature of 
milk cattle, the readiness with which the temperature of many animals 
is influenced by slight and frequently unrecognizable causes, the 
dissimilar conditions under which different herds live, the lack of 
constancy in the quantity of tuberculin injected, and the possible 
variations in the strength, purity, and state of preservation of the 
tuberculin used. 

The elevation in the temperature necessary to constitute a reaction 
has variously been given from 0.5°C. to 19 C.* (0.99 F. to 1.8°F.), Butitis 
not sufficient to consider merely the number of degrees the tempera- 
ture after the injection rises above the temperature before the injection. 
The height reached by the temperature and the duration of the eleva- 
tion certainly can not be disregarded. In estimating the reliability of 
the results from tuberculin injections where the temperature after the 
injection is low, Eber maintains that arise of not less than 0.5° C. 
must occur, and be continuous during many hours, before the presence 
of fever can be conclusively affirmed. A low temperature after the 
injection is specified as 39.5° C. (103.19 F.).t This is a rule which we 
believe it is necessary to observe. As an aid in estimating the result 
of the present series of injections, two synoptic tables of the first and 
second injections, respectively, are given below. In these will be found 
the maximum temperature before and after injection, the number of 
hours between each injection and the first rise in temperature, the num- 
ber of hours the temperature remained elevated, the difference in 
degrees in each case between the highest temperature before and after 
the injection, and the presence or absence of tuberculosis on post- 
mortem examination. 





*Arbeiten aus dem Kaiserlichen Gesundheitsamte, vit (1892), pp. 84-86. See 
also two footnotes in Deutsche Zeitschrift f. Thiermed,, xviii (1892), p. 325. 
t Ibid. xvint (1892), p. 322. 








18 


-wop,ofuy puoo9e om poaroooyt » 

















PEEEETEEE ESE EeeePeeere erry) 

















t ro 

‘ ey 

+ £70 

+ vo- 

i ies 

= He 

+ #0 

+ F0— 

+ r0 

. 1 

{ it 

+ 8% 

a aT 

+ oT 

a0 

+ 6-0 

+ + 

+ ro— 

1 oe 

+ 870 

+ 9% 

= +0 

' 

+ 

a 

“sep wnoya * 
aaeae saad om) Jo 

= ee . ft 

SWOT | pomuaexa. aor iatat ‘ 
moi9q uy Jo pee aU JOON 
‘ortawad iia 
ao vouenqy 

ayy vino, 
yo aoquinyy i 





spounpymog—upmoseqny fo uorjorlur puooag—g 























30 


culosis of the glands at the hilus, and in ore the liver contained a large 
tuberculous focus. These were probably of intestinal origiu, for the 
infection of the body as a whole was either very slight (Nos. 307, 335} 
or else traceable to pulmonary disease (No. 324). 

The infection by way of the lungs was, therefore, much more preva- 
lent in this herd than infection by way of the intestines, the ratio being 
as 2.6 to 1, even if we regard all the cases of intestinal infection as 
primary, which I think no one will concede. In fact, the ratio is prob- 
ably nearer 5 to 1. 

A point very important from the standpoint of prevention is the con- 
dition of the bacilli when entering the body. Primary lung infection 
can not take place unless the bacilli are inspired with the air. They 
must, therefore, be dricd and carried as dust. Hence in 88.6 per cent 
of the cases the infection, either as a whole or in part, was caused by 
dried bacilli capable of floating in the air. 

The udder was tound free from tuberculous deposits in all cases. In 
one, however (No. 303), there were large caseous foci in the pubic or 
udder lymph glands. These are evidence of a former infection of the 
udder itself. Taking this and all other cases of equal severity into 
consideration I am inclined to look upon this infection as internal in 
origin, that is, carried to the udder in the blood from some other focus, 
and not as a result of infection from without. There was no sign of 
uterine infection in any animal.* In several cases of advanced 
tuberculosis of the appendages of uterus (ovaries and Fallopian tubes) 
and slight tuberculosis of the uterus itself which have come under my 
observation during the past three or four years the infection evidently 
traveled from the peritoneum, which was extensively diseased in such 
animals, 

A summary of the disease in this herd, grouped with regard to the 
distribution of the lesions, is presented in the following table: 





Total number of animals in the herd examined... 
Total number of animals infected (48 per cent). 
Number in which retropharyngeal glands only wero affected 
Total number in which retropharyngeal glands wero affected 
Number in which discasoof the thoracic organs was detected 
Number in which lungs were affected 
Number in which thot Js but not the lungs were dit 
Number in which only bronchial glands were affected... 
Number in which only mediastinal glands wero attected 
Number in which Inngs diseased and glands healthy 
Number with exclusively thoracic lesions (ait infection ) 
Number in which digestive tract, including head glands, affected. 
Number in which intestinal walls were affects 
Number in which mesenteric glands were affected 
Number in which portal glands were affected... 
Number in which mesenteric and not portal glands affected 
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* The very advanced caso (No, 33%) was not examined with reference to this 
ergan, 
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No. $05.—Holatein cow,5 years old. Weight, 1,000 pounds. Calved October 28, 
1892, and is giving milk, Pregnant. Condition good. 

Fobrnary 2, 1893, 9 a. m.: First injection, 0.25 cc. tubercnlin 8, Before injection, 
minimum temperataro, 99.4° (9 a. m.) maximum; 101.8° (3 p.m.) After injection, 
minimum temperature, 100.7° (1 p.m.); maximum, 102.8° (5 p.m.). (For complete 
record see p. 61.) 

March 21, 1893, midnight: Second injection, 0.4 cc.tnberculin K, Before injec- 
tion, maximum temperature, 102° (6 p.m.); after injection, reachod in sixteen hours, 
103° (4 p.m.). (For complete record see p. 69.) 

May 25, 1898, midnight: Third injection, 0.25 cc. tuberculin 8. Before injection, 
maximum temperature, 101.6°(6 p.m.); after injection, reached in seventeen hours, 
103.6° (5 p.m.). (For complete record see p. 74.) 

June 29, 1893: Killed for oxamination, 

Autopsy.—No traces of tuberonlosis discoverable. 











No. 506.—Cow, fifteen-sixteenthe Holstein, 6 years old. Weight, 950 pounds, Calved 
summer of 1892; is giving milk. Pregnant eince November 3, 1892. 

December 7, 1893, 6 a. .: First injection. 0.4 ce. tuberculin K. Before injection, 
maximum temperature, 102.6¢ (8 a.m.); after injection, reached iu fourteen hours, 
106° (8p. m.). (For complete record ace p. 59.) 

February 2, 1893, 9 a.m.: Second injection, 0.25 ce. tuberculin S. Before injec- 
tion, minimum temperature, 99.6° (10 a. m.); maximum,102.2° (8a.m.). After injec- 
tion, minimum temperature, 100.4° (1 p.m.); maximum, reached in thirteen hours, 
106.4° (10 p.m.). (For completo record see p. 61.) 

March 21, 1893: Killed for examination. 

Autopry.— Thorax: In the caudal extremity of the left caudal lobe, near the median 
border and not directly associated with any bronchus, is n tuberculous, mass about 
14 inches in diameter. This mass consists of an aggregation of soft cheesy 
masses, each provided with a connective tissne capsule, .and about one-fourth 
inch in diameter. In the bronchus of this lobe are three or four tuberculous excres- 
cences of the mucosa about three-sixteenths inch in diameter. _Iu the most caudal 
of the posterior mediastinal glands, which is 5 inches long and 14 inches wido at 
widest portion, there are a considerable number of tuberculous foci varying from 
one-sixteenth to one-half inch in diameter. Several are almost entirely calcareous. 
The remainder are in a stage indicative of rapid hyperplasia aud necrosis. In 
another gland of the same series near tho bifurcation of the trachea, as well as 
in one of the bronchial glands, there are threo or four similar foci. 

Abdomen : In many of the mesenteric glands thero are minute tubercles with case- 
ous centers, from ono to four in a gland, mainly in the cortex. Scattered through 
the liver tissue chiefly nnder capsule are small yellowish nodules about one-eighth 
inch in diameter, probably of parasitic origin. 


No. 807.—Cow, half Holstein, 4 years old. Weight, 800 pounds. Calved October 
14, 1892, and is giving milk. Pregnant. Condition good. 

February 2, 1893: 9 0, m., first injection, 0.25 ce. tuberculin 8.; 8to 9p. m., marked 
trembling. Respiration more or less Inbored. Feces much softened. 

Before injection, minimum temperature, 100.8° (41. m.) ; maximnm, 102.4° (4 p. 
m,). After injection, minimum temperature, 101° (1 p. m.) ; maximum, reached in 
twelve hours, 107.6° (9 p. m.). (For complete record see p. 61.) 

March 21, 1893: Midnight, second injection, 0.5 ce. tuberculin K. 

March 22: 7 to 8 p.m., trembling, which becomes very marked about 8 p. m., aud 
then gradually weare off. Feces softened. Before injection, maximum temperature 
108° (4 p. m.) ; after injection, reached in fourteen hours, 106.3° (2p. m.). For 
complete record seo p. 69.) 

April 4, 1893 : Killed for examination. 

Autopsy.—Thorax : In the most caudal of the posterior mediastinal glands there aro 
about five tuberculous foci ranging from one-fourth to one-half inch in diameter. 

2891—No, i-——3 
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They consist of grayish translucent tissue in which is disseminated a network of 
yellowish lines, One contains a minute calcareous nucleus, 

Abdomen : In some mesenteric glands are worm tubercles containing an earth- 
colored mass. 

One of the portal glands contains three tuberculons foci of same character as those 
in mediastinal gland. The contents are dry aud in part calcareous. 


No. 308.—Holstein heifer, 2 years old. Weight, 500 pounds. Has never been 
served by bull. Condition fairly good. 

February 2, 1893: 9a. m., first injection, 0.25 co. tuberculin 8. Before injection, 
minimam temperature 101° (1p. m.); maximum, 102.3° (4p. m.). After injection, 
minimum temperature 101.1° (12 8. m.); maximum, reached in ten hours, 104.6¢ 
(Tp.m.). (For complete record see p. 61.) 

March 21, 1893: Midnight, second injection, 0.35 ec. tuberenlin K. Before injec- 
tion, maximum temperature, 102.2° (7 p. m,), after injection, reached in nine hours, 
108° (9 a. m.). (For complete record see ). 69.) 

May 25, 1893: Midnight, third injectiov, 0.2 ec. tuberculin 8. Before injection, 
maximum temperature 102.4° (6 p. m.); after injection, reached in eighteen houre, 
108° (6 p.m.). (For complete record see p. 74.) 


June 5, 1893: Killed for examination. 
Autopsy.—The only focus of tuberculosis in this animal is contained in a mediasti- 


nal lymphatic gland situated on the dorsal aspect of the trachea at the branching 
off of the bronchus going to the right cephalic lobe of the lungs. The focus consists 
of a soft, cheesy, partly gritty mass about one-half inch in diameter. The surround- 
ing tissue is not infiltrated. the gland only slightly enlarged. 





No. $09,—Heifer, a mixture of Jersey aud Holstein, 2 years old. Weight, 500 
pounds, Pregnant since January 22, 1893. Condition fairly good. 

February 2, 1893: 9 a. m., first injection, 0.25 cc. tuberculin 8.; 6 to 8 p. m., 
marked trembling, especially violent about 7 p.m. Before injection, minimum 
temperature 100° (10.8. m.); maximum, 102.4° (6 p.m.). After injection, minimum 
temperature 101° (12 a.m.), maximum, reached in eleven hours, 104.8° (8 p. m.), 
(For complete recorit see p. 62.) 

March 21, 1893: Midnight, second injection, 0.35 co. tuberculin K. Before injec. 
tion, maximum temperature 102.4° (4 p. m.); after injection reached in sixteen 
honrs, 104° (4 p. (For complete record see p. 69.) 

May 25, 1893: Midnight, third injection, 0.2 cc, tuberculin 8. Before injection, 
maximum temperature 102° (8 a. m.); after injection, reached in eighteen hours, 
102.6° (6 p. m.). (For complete record see p. 74.) 

June 5, 1893: Killed for examination. 

Autopey.—Left retropharyngeal gland enlarged to twice its normal size. On seo- 
tion the parenchyma appears of a moro or less uniformly yellowish gray color, and 
in it are imbedded a considerable number of calcareous particles one-twelfth to one- 
eighth inch in diameter. The corresponding right gland is larger than normal, but 
on distinct tubercular changes are detected in it. 





No. 310.—Jereey heifer, 18 months old. Weight, 350 pounds. Has never been 
served by bull. Condition fairly good. 

February 2, 1893: 9 a. m., first injection, 0.125 co. tuberculin 8. Before injec 
tion, minimum temperature 100° (9 a. m.); maximum, 102.8° (8 a.m.). After 
injection, minimum temperature, 102° (12a. m.); maximum, reached in nine hours, 
105.8° (6 p. m.). (For complete record see p. 62.) 

March 21, 1893: Midnight, second injection, 0.2 cc. tuberculin K. Before injec- 
tion, maximum temperature 102.6- (4 p. m.); after injection, reached in sixteen 
onrs, 106° (4 p. m.). (For complete record see p. 69.) 

April 4, 1893: Killed for examination. 


85 7 : 


Antopsy.—Thorax: In the most caudal of the posterior mediastinal gl 
two tuberenlona centers. One is one-half to threo-fourths inch in ‘diamet 
amude up of irregular gritty particles up to one-eighth 


in a transincent grayish matrix. The second focus is likewise calcareous. 


the two:are pale yellowishy ndorotia. foci abok one-eighth inch fal dlamialaty aasad 


with a central caleareous particle. 

In the gland situated dorsally on the traches at the root of the bronchus going to 
right cophalic lobe there are a considerable namber of foci varying from one-eighth 
to one-fourth inch in diameter, the larger caloareous, 


No. 3/1.—Cow, half Holstein, 7 years old. Weight, 850 pounds, Is giving milk. 
Prognant since August 24, 1892. 

December 7, 1802; 6a. m., first injection, 0.4 ec. tuberculin K, Before injection, 
maximum temperature 102.5% (Sa.m.); sfter injection, reached in twelve hours, 
106° (6 p.m.). (For complete record see p. 59.) 

“March 16,1893; 9 a. m., second injection, 0.25 ce, tnberenlin §.; 9 to 10 p.m, 
slightly trembling. Before injection, minimam temperature 100° (9 a, m.); maxi- 
mum, 102.4 (Sp. m.). After injection, minimum temperature, 100.2° (11 a. m.); 
maximum, reached in fourteen hours, 106.6° (11 p.m.). (For complete record see 
p. 62.) 

Mareh 21, 1893; Killed for examination. 

Autopsy.—Thorax: On caudal border of right cephalic lobe, extending inward from 
free margin for about 1) inches, is a tabereulous focus 1 inch thiok, visible on both 
lung surfaces aud projecting above both surfaces in the collapsed condition of the 
Jung. This foeus is situated between the two main branches of the bronchus sup- 
plying the lobe, A smaller branch may be traced Into it. It consists of a number 
of small foci up to one-holf inch im diameter, made up of soft putty-like cheese, 
with a central, slightly firmer core, the whole imbedded in fairly firm, not very 
abundant, connective tissue, Some of the foci are not yet broken down and consist 
of a yellowish, necrotic center and a grayish, translucent periphery. Nocaleification 
ia observed, A small segment of the lang tiseno on median border of this foeus is in 
a state of tuberculous infiltration of more recent date, The bronchial tubes of this 
lobe are free from abnormal contents, The mediastinal gland, situated dorsally near 
right supernumerary bronchus, contains one large focus over one-half inch in diam- 
eter, made up of a yellowish, rather soft, cheesy mass, A second focus in the same 
gland is nearly as large os the first, and contains, in addition to dry, yellowish, 
choosy material, « caleareous mass, one-eighth inch in diameter. Besides these, the 
more or less hyperplastic gland substance contains six or more small necrotic foci. 

Abdomen: In the mesenteric glands a few small caseons tubercles are present. 


No. 312.—Holstein cow, 6 years old. Weight, 800 pounds. Is giving milk. Preg- 
nant since January 2, 1893, 

March 16, 1898: 9 a. m., first injection, 0.25 ec. tuberculin §.; 4:30 p, m., alight 
trembling, which becomes so violent by 5:30 p. m, that it interferes with counting the 
pulse, This trembling docs not cease entirely until 12 pm, at 8 p,m. feoes con- 
sulerably softencd, each passage followed by straining. Very little of the usual 
allowance of hay caten during theevening. Before injection, minimum temperature, 
99.8° (10 a.m.); maximum, 108° (4 p.m), After injection, minimum temperature, 
100.4 (11 a,m.); maximum reached in nine honrs, 105.2° (6 p.m.). (For complete 
Teoord see p. 62.) 

March 27, 1883, midnight: Second injection, 0.4 ec. tuberenlin K. Before injection, 
maximum temperature, 102° (4 p. m.); after injection, reached in eleven hours, 
104,8° (11 a, m.), (For complete record see p. 69.) 

April 28, 1893: Killed for examination. 

Autopay.—Thorax : In the cephalic lobe of the right Inng on the median bor eee 
a small focus of disease about 1 inch in diameter. A ama\\ yroa tae \eat vo 





shone | 
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May 25, 1893, midnight: Third injection, 0.5 cc. tuberculin 8. Before injection, 
maximum temperature 103.1° (8 p. m.); after injection, reached in twelve hours, 105.3" 
(12.a.m.). (For complete record see p. —.) 

June 1, 1893: Killed for examination. 

Autopey.—Right parotid lymph gland contains several tuberculous foci with cheesy 
contents embedded in a mass of firm connective tissue. These foci are each about 
one-fourth inch in diameter. Both retro-pharyngeal glands are enlarged, about2 by 
1 by Finch in size, quite nodular in form. On section both glands are almost com- 
pletely converted into a mass of confluent tuberculous foci. Each focus is about 
one-fourth inch in diameter, with soft center of putty-like consistency and a rather 
firm connective tissue capsule. The disease in both glands is equally extensive and 
of about the same age. oth tonsils are enlarged aud contain tuberculous foci. 
These appear as slightly elevated patches on the cut surface, firmer than the gland 
tissue and showing within their mass 4 network of small yellowish (necrotic) lines. 


No. $16.—Jersey cow, 6 years old. Is giving milk. Pregnant since September 
25, 1892. 

March 16, 1893, 9 8. m.: First injection, 0.25 cc. tuberculin §. Before injection, 
minimum temperature, 100.8° (12 p.m.); maximum, 102.6° (4p.m.). After injection, 
minimum temperature, 100.6° (11 n.m.); maximum, reached in fourteen hours, 106.2° 
(11 p.m). (For complete record see p. 63.) 

March 27, 1893, midnight: Second injection, 0.4 cc. tuberculin K. 

March 28, 9 to 10a.m.: Stands with back very much arched aud trembles quite 
violently. Before injection, maximum temperature, 103.1° (4 p.m.); after injection, 
reached in twelve hours, 106° (12 a.m.) (For complete record see p. 70.) 

April 7, 1893: Killed for examination. 

‘Thorax: A considerable number of tuberculous nodules iu the large pos- 
stinal gland, and in the mediastinal near arch of norta. About a dozen 
yellowish nodules, one-sixteenth inch in diameter, in the bronchial gland at root of 
left bronchus. 

Abdomen: One small, doubtful nodule in a mesenteric gland. 









No. $17.—Heifer, fifteen-sixteenths Holstein, 3 years old. Weight, 500 pounds. 
Reported to have been served by bull every three weeks during the past six months 
withont becoming preguant. 

March 16, 1893: 9a. m., first injection, 0.25 ce. tuberculin 8. 8 p.m., trembling, 
which becomes very violent at 9 p.m.,and ceases about 11 p.m. Before injection, 
minimum temperature, 100~ (10 a,m.); maximam, 103° (5 p.m.). After injection, 
minimum temperature, 101.4° (12 a, m.); maximum, reached in eighteen hours, 
105.8° (3 p.m.). (For complete record see p. 64.) 

March 27, 1893, midnight: Second injection, 0.3 ce, tuberenlin K, Before injec- 
tion, maximum temperature, 102.8° (5 p.m.); after injection, 102.7° (1 p.m.). (For 
complete record see p. 70.) 

April 21, 1893: Killed for examination. 

Autopsy.—The ouly lesion of tuberculous nature in this animal ix found in the 
bronchial gland at the root of the left bronchus. This gland is enlarged and con- 
tains about six foci, some of which are about one-half inch in diameter. All are 
caseous and a few contain a considerable number of calcareous particles. 

In both kidneys the external surface is sprinkled over with small grayish spots up 
to one-twelfth inch in diameter. These correspond to streaks of the same color pen- 
etrating the cortex radially for a depth of one-eighteeuth to one-sixth inch. Organs 
otherwise normal. 





No. $18.—Heifer, fifteen-sixteenths Holstein, 1 year old. Weight, 500 pounds. 
March 16, 1893: 9 0. m., first injection, 0.25 cc. tuberculin S, 6:30 te 7 p. m., occa- 
sional periods of trembling. Hay only partly eaten. Before injection, minimam 
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temperature, 98.6° (10 a, m.); maximum, 103.2? (8a.m.). After injection, minimum 
temperature 101.4¢ (12 a. m.); maximum, reached in ten hours, 107.4°(7p.m.). (For 
complete recori see p. 64.) 

March 27, 1893: The temperaturo was taken for another injection, but owing to a 
rise from 102 at 8 p. m. to 105° at 11 p.m., duo to an unknown canse, the injection 
was postponed. 

March 28: The temperature was 104.8° at 7a, m., 103.5° at 8a, m., and 102° at 9 
a.m., after which it continued normal. Excepting the elevation in temperature the 
animal was apparently in good health. (See also No. 357.) 

April 12, 1893, midnight: Second injection, 0.2 ce. tuberculin S. 

April 13, 9:20 a, n.: Periods of alight trembling. Beforo injection, maximum 
temperature, 103.4° (5 p.m.); after injection, reached in seventeen hours, 107.2° (5 
p-m.). (For complete record see p. 70.) 

April 14, 1893: Killed for examination. 

Autopsy.—Thorax: In the right caudal lobe a tuberculous region about 4 inches 
long and 2 inches in diameter. This consista almost entirely of soft caseous masses 
embedded in a conglomerate of rather thin-walled, connective-tissue capsules. 
Only on the periphery the lung tissue is still recognizableas such, ‘The surrounding 
lung tissue is free from recent infiltration. Trachea and bronchus of affected lobe 
free from tuberculons changes. Some cheesy masses found, in which tubercle 
bacilli were searched for with negative result. Posterior mediastinal glands consoli- 
dated into a mass 8 to 10 inches long and 3 inches in diameter at the center. This 
glandular mass is found on section to be grayish yellow in color and penetrated by 
a dense network of yellowish lines. The bronchial glands are free with one excep- 
tion. ‘This contains a single yellowish, caseous focus. 

Abdomen: One of the mesenteric glands contains a single recent focus about one- 
eighth inch in diameter. 

In one of the portal glands two gritty foci one-eighth and one-fonrth inch indiam- 
eter. < 














No. 319.—Heifer, fifteen-sixteenths Holstein, 1 year old. Weight, 500 pounds. 
Has never been served by bull. 

March 16, 1893, 9a. m. : First injection, 0.25 ce. tuberculin 8. Before injection, mini- 
mum temperature, 99° (11 a. m.); maximum, 103.3° (5p. m.). After injection, mini- 
mum temperature 100.8° (12 a, m.); maximum, 102.8° (9 p. m.). (For complete 
record see p. 64.) 

March 27, 1893, midnight: Second injection, 0.2 ce. tuberculin K. Before injec- 
tion, maximum temperature, 103° (6 p. m.); after injection, 103° (7 p. m.). For 
complete record see p. 70.) 

May 25, 1893, midnight: Third injection, 0.2 ce. tuberculin S. Before injection, 
maximum temperature, 103.6¢ (6 p.m.); after injection, 102.9 (6 p.m.). (For com- 
plete record see p. 74.) 

July 3, 1893: Killed for examination. 

Autopey.—In tho left bronchial gland there are three small tuberculous fooi largely 
calcareous. Recent surrounding infiltration absent. Slight adhesions of cephalic 
end of liver to surrounding structures. 


No. 520.—Heifer, mixture of Jersey and Holstein, 2} years old. Weight, 700 
pounds, Pregnant since February 15, 1893, Previous to this she had been served 
by the bull every three weeks for five or six months without conceiving. 

March 16, 1893, 9. a.m.: First injection, 0.25 ce. tuberculin $. Bofore injection, 
minimum temperature, 98.8° (9 a.m.); maximum, 102.6° (5 p.m.); after injection, 
minimum temperature, 99.8° (12 8. m.); maximum, reached iu fourteen houra, 104.2° 
(11 p.m,), (For complete record see p. 64.) 

March 27, 1893, midnight: Second injection, 0.3cc. tuberculin K. Before injection, 
maximum temperature, 102.8° (4 p.m.); after injection, 102.6° (1 p.m.). (For com- 
plete record see p. 70.) 
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May 25, 1893, midnight: Third injection. 0.2 cc, tuberenlin 8. Before injection, 
maximum temperature, 102° (6 p.m.); after injection, reached in seventeen hours, 
108.4° (5 p.m.), (For complete record seo p. 71.) 

June 15, 1893: Killed for examination. 

Autopsy negative. 


No, $21.—Jorsey heifer, 3 years old. Pregnant einve September 19, 1893. 

March 16, 1893, 9a, m.: First injection, 0.25 oc. tuberculin 8. Before injection, 
minimum temperature, 100.4° (12 a. m.); maximnm, 102,2° (6 p.m.). After injec- 
tion, minimam temperature, 100.8° (1p. m.); maximum, reached in fourteen hours, 
103.4 (11 p. m.). (For complete record sce p. 65.) 

March 27, 1893, midnight: Second injection, 0.3 cc. tuberculin K, Before injec- 
tion, maximum temperature, 102.5° (6 p. m.); after injection, 102° (5 p. m.). (For 
complete record sce p. 70.) 

May 25, 1893, midnight: Third injection, 0.95 cc. tuberculin 8. Before injection, 
maximum temperature, 102° (6 p. m.); after injection, reached in eighteen hours, 
102.79 (6 p. m.). (For complete record seo p. 74.) 

June 29, 1893: Killed for examination. 

Autopsy.—Traces of tuberculosis not discoverable. Slight adhesions of cephalic 
end of liver to diaphragm. In this region ou the free border » yellowish mass of 
liver tissue about one-half inch in diameter. The color is due to more or less com- 
plete fatty metamorphosis of the liver cells. 


No. 322.—Jereey heifer, 1 year old. Weight, 450 pounds. Has never been served 
by bail. 

March 16, 1893, 9 a. m.: First injection, 0.2 ce. tuberculin 8. Before injection, 
minimum temperature, 99.6° (9a. m.); maximum, 102.5° (9 p. m.). After injection, 
minimum temperature, 99° (12 a, m.); maximum, reached in fourteen hours, 108° (11 
p.m.). (For complete record see p. 65.) 

March 27, 1893, midnight: Second injection, 0.2cc. tuberculin K. Before injection, 
maximum temperature, 102.8° (5 p.1n.); after injection, reached in thirteen hours, 
104.2° (1p. m,). (For complete record see p. 70.) 

May 25, 1893, midnight: ‘Third injection, 0.125 ce. tuberculin 8. Before injection, 
maximum temperature, 102.2 (6 p. m.); after injection, 102.8 (5 p.m.). (For eom- 
plete record see p. 74.) 

July 3, 1893: Killed for examination. 

Autopsy.—In the largo mediastinal gland there is ono tuberculous focus situated 
near the cephalic end of the gland. It is abont one-half inch in diameter and almost 
completely calcareous, The surrounding tissue is free from recent infiltration, 





No. $23.—Heifer, half Holstein, 2} years old. Weight, 750 pounds. Pregnant 
since September 26, 1892. . 

March 16, 1893, 9.1. m.: First injection, 0.25 ce. tuberculin $8. Before injection, 
aminimum temperature, 99.72 (9 a.m.); maximum, 103.5° (5 p. m.); after injection, 
minimum temperature, 100.4° (11 a. m.); maximum, reached in fourteen hours, 
106.4° (11 p.m.). (For complete record seo p. 65.) 

March 27, 1893, midnight: Second injection, 0.3 ec. tuberculin K. Before injec- 
tion, maximum temperature, 103.4° (5 p. m.); after injection, reached in thirteen 
hours, 105.2° (1 p.m.). For complete record see p. 70.) 

April 12, 1893: Killed for examination. 

Autopey.—In this animal the thoracic lymphatics only are involved. One bron- 
chial gland measures 2 by 1 inch and is completely converted into a soft caseous 
mass. Similarly, three ont of four of tho chain of posterior mediastinal glands are 
as large hens’ eggs and completely caseous. Culcification absent. 











Vo, 324.—Heifer, fifteen-sixteenths Holstein, 3 years old. Weight, 800 pounds 
Pregnant since June 16, 1892. 
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March 16, 1893, 9a. m.: First injection, 0.25 cv. tuberculin 5. Has nob ea 
thing during the evening or night. Before injection, minimam f 


(12 a. m,); maximum, reached in eighteen hours, 105,8° (3 a. m.). (Forcomplete 





\ 
(10 9. m,); maximum, 104° pas; p. m.); after injection. tiinimnn tomporatare, | J 


record ave p. 65.) 

March 17: Gave birth to 0 dead calf, followed by portial retention of the after- 
birth. 

May 27, 1893, midnight: Second injection, 0.8 cc. tuberculin K. 

March 28,7 to 8a,m.: Periods of marked trembling. Before injection, maximum 
temperature, 102.8° (5 p, m).; after injection, reached in ten hours, 1074 (10 a m,), 
(For complete record see p, 70.) 

April 12, 1893: Killed for examination. 

Autopsy.—Thorax: The cephalic lobe of the right lung (cephalic half) ia almost 
entirely involved in tuberculosis, Only a little tissue at the root of the bronchus 
aud a fow areas of the tip still air-containing. The lesion is an intermingling of 
soft casoous foel with surrounding, more recently infiltrated, lung tissue, The lobe 
appears as if made up of lumps of various sizes, owing to its collapsed state aud the 
large size of the tuberculons masses. The bronchial mucoaa is beset with a layer 
of recent tubercle eruptions near its root, and farther along yellowish flakes are 
found mingled with mueus. 

‘The bronchial glands are all enlarged, the infiltrated parenchyma more or leas 
caseous and containing gritty particles, One of these iv as large as a goose egg and 
contains a number of rather small cheesy nodules. 

‘The posterior mediastinal glands Likewise contain caseous foci. The process 
appears less extensive here than in the bronchial, 

Abdomen: One of the portal glands contains a tuberculous mass about one-half 
inch in diameter. This is still firm, yellowish, nocrotic, and is surrounded by a thick 
capsnle, The center contains calcareous particles. 

‘On the convex surface of the liver isa flattish tuberculous mass sbout three-fourths 
inch sqaure, clevated above the liver surface about one-eighth inch. On section it 
is found one-half inch thick, dipping benvath the surface of the liver; the center soft, 
caacons; the periphery firm, grayish translucont. 


No. $25.—Grade Holatein cow, 6 years old. Weight, 850 pounds, Calved Mare 
1, 1893, aud has not been served by bull since; is giving milk. 

March 21, 183, midnight; First injection, 0.4° ce, taberculin K, Before injection, 
maximum temperature, 102° (7 p.m.); after injection, 102° (5 p.1.). (For complete 
record see p. 66.) 

May 25, 1895, midnight: Seeond injection, 0,25 ce. tuberculin 8, Before injection, 
maximam temperature, 102.89 (6 p.m.); after injection, 103° (5 p.m.). (For com- 
plete record see p. 70.) 

Not killed. 


No. 390.—Grade Holstein cow, 6 years old. Woight, 900 pounds. Calved Febru- 
ary 14, 1893, and has not been served by bull since; is giving milk. 

March 21, 1493, midnight: First injection, 0.4 oc. tuberculin K. Before injection, 
maximum temperature, 102.2° (8 a. m.); after injection, 102.8° (4p. m.), (Fer eom- 
plete record see p. tif.) 

May 25, 1893, midnight: Second injection, 0.95 ce. tuberculin 8. Before injection, 
maximam temperature, 108° (8 p, m.); after injection, 084° (3 p.m). (Fer com 
plete record seo p. 70.) 

Not killed. 


No. S27.—Cow, 7 years old. Weight, 90 pounds. Calved during spring <* Sa 
and is still giving milk. Supposed to be pregnant since December 9, 1892 ~ 
March 21, 1893, midnight: Pirst injection, 0.4 os, vwisereulin K. 








47 


by an aggregation of small cheesy masses, The other is about 1 inch in diameter 
and is made up entirely of soft choosy foci. 

On the caudal margin of the second cephalic lobe thero is a small triangular region 
of very thin collapsed tiseue in which are situated 3 small masses, consisting of 
adense, grayish tissue inclosing a yellow cheesy nucleus. 

‘Thoracic lymph glands: Large posterior medinstinal gland contains near the caudal 
end a dry, cheesy, partially gritty focus measuring one-half by one-fourth inch. 
In the same rogion there are 2 cheesy foci about three-sixteenths inch in diam- 
eter. Toward the middle there are 2 minuto yollowish foci one-sixteonth inch in 
diameter." In mediastinal gland, situated on the wsophagus at the lovel of the bifar 
cation of the trachen, there is 1 small tubercle, with cheesy, yellowish center, 
about one-sixteenth inch in diameter. In bronchial gland at root of left bronchus 
there are 2 small foci, one-sixteenth and ono-eight inch in diameter, of a grayish 
color and yellowish center. In the gland at root of right supernamerary bronchus 
there is a focus one-fourth inch in diameter, with yellowish, cheesy contents embedded 
in a firm, grayish capsule, and a second smaller focus composed almost entirely of 
firm, grayish tissuo, with a minute yellowish center. 

In 3 of the mesenteric glands there are several isolated tubercles, quite small, 
having a yellowish color. Ono gland also contains an aggregation of such tuber- 
cles. 


No. $40.—Cow, fifteen-sixteenths Holstein, 9 years old. Weight, 1,100 pounds, 
Calved summer of 1492; is still giving milk. Pregnant since January 13, 1893. 

March 27, 1893, midnight: First injection, 0.4 cc. tubercnlin K. Before injection, 
maximum temperature, 101.6° (4 p. m.); after injection, reached in ten hours, 104° 
(10 p. m.). (For complete record see p. 67.) 

May 1, 1893, miduight: Second injection, 0.25 cc. tnberculin 8. Before injection, 
maximum temperature, 102.2° (4 p. m.); after injection, reached in fifteen hocrs, 
102.6° (3 p. m.). For complete record see p. 72.) 

May 23, 1893: Killed for examination. 

Autopey.—In this case tuberculous lesions could not he found. In tho uterus 
a fetus about 3 months old, dead and beginning to disintegrate. Free from odor. 








No. $41.—Half Holstein cow, 9 years old. Weight, 900 pounds. Calved spring 

of 1892; still giving milk. Not pregnant, and has not been served by bull since 
_ Tune 24, 1892. 

March 27, 1893, midnight: First injection, 0.4 ec. tuberculin K. Before injection, 
maximum temperature, 103° (9 p. m.); after injection, reached in eleven hours, 105° 
(11a. m.). For complete record see p. 67.) 

May 1, 1893, midnight: Second injection, 0.25 cc. tuberculin 8. Before injection, 
maximum temperature, 103.4° (6 p. m.); after injection, reached in twelve hours, 
106° (12a. m.), (For complete record see p. 72.) 

May 19, 1893: Killed for examination. 

Autopay.—Lungs: In the right caudal lobe beneath the pleura of the dorsal sur- 
face there is a tuberculous focus about 14 inches in diameter, not directly connected 
with any traceable branch of the bronchus. This focus is made up of lobules in 
different stages of caseation. In one lobe the cheese is very soft and easily removed. 
In others it is slightly firmer, but likewise removable without diffloulty. The lung 
tissne surrounding this focus for a distanco of one-half to 1 inch contains a consid- 
erable number of minute grayish tubercles. In the trachea, near the bifurcation, 
there are several small masses of cheosy matter lying loose on the mucous membrane. 
There are also 2 tuberculous patches on the mucosa, 1 at the place of bifarca- 
tion, the other about 1 inch from it, both made up of fresh tubercles mingled 
with the tubercnlar ulcers, which have elevated margins undermined with cheesy 
deposits. These ulcers are about one-fourth inch in diameter. 

Thoracic glands: In the gland at root of left bronchus there are 5 or 6 small 
grayish tuborcles, a few with minute yellowish centers. In the caudal mediastinal 


49 


detected in the normal lung, inclnding the anterior mediastinal, are enlarged and 
contain one or more tuberculous foci. 

Abdomen: On the tendinous portion of the diaphragm, mainly the right side, are 
a considerable number of flattish tubercular excrescences from one-eighth to three- 
fourths inch in diameter, consisting of agglomerations of tubercles some of which 
show slight central caseation. A thin membranous expansion extends from the 
diaphragm to the cephalic lobe of the liver, forming a false ligament. Along its 
free margin are a few tuberculous masses from one-eighth to one-fourth inch in 
diameter. One tubercle is firmly adherent to capsule of liver where the false ligu- 
ment is attached to it. This mass is about one-half inch in diameter and one- 
fourth inch thick and made up of a capsule of dense connective tissue inclosing a 
tirm yellowieh caseous mass. 

The parenchyma of the liverand tho portal glands are normal. 

The small extremity of spleen is adherent over an area abont 6 inches square to 
reticulum by means of dense inflammatory tissue, one-half to 1 inch thick, con- 
taining abscesses and surrounded by gelatinous cedematous tissue. The spleen 
itself not affected. Cause, probably some foreign body. 


No. 344.—Cow, fifteon-sixteenths Holstein, 6 years old. Weight, 900 pounds. 
Calved Angust, 1892; is giving milk. Prognant since January 5, 1893. 

March 27, 1893, midnight: Firet injection, 0.4 cc. tuberculin K. Before injec- 
tion, maximum temperature, 101.8 (5 p. m.); ofter injection, reached in twelve 
hours, 105.2° (12 a. m.). (For complete record see p. 67.) 

May 1, 1893, midnight: Second’ injection, 0.25 cc. tuberculin 8. Before injection, 
maximum temperature, 102.4° (6 p. m.); after injection, 102° (5 p. m.). (For com- 
plete record see p. 72.) 

May 16, 1893: Killed for examination. 

_ Autopey.—In the right retropharyngeal gland are 3 tuberculous foci, each about 
one-half inch in diameter and consisting of grayish tissne penetrated by n network 
of yellowish lines. 

No other tuberculous lesions discoverable. 

Adhesion of cephalic end of liver to neighboring organs by means of inflammatory 
tissue containing a small ubscess (traumatism). Sections of a portion of tho retro- 
pharyngeal gland hardened in alcohol show that the region of the gland invaded 
is made up of a number of small foci, provided with giant cells. 


No. 345.—Half Holstein cow, 9 years old. Weight, 1,000 pounds. Calved August, 
1892; is giving milk. Pregnant since January 11, 1893, 

March 27, 1893, midnight: First injection, 0.4 cc. tuberenlin K. Before injection, 
maximum temperature, 101,6° (4 p. m.); after injection, reached in twelve hours, 
106.9° (12 a. m.). (For complete record see p. 67.) 

May 1, 1893, midnight: Second injection, 0.25 «r. tuberculin 8. Before injection 
maximum temperature, 102.4° (6 p. m.); after injection, reached in nineteen bours, 
106.42 (7p. m.). (For complete record see p. 72.) 

May 12, 1893: Killed for examination. 

Autopsy.—The only tuberculous lesions in this case were found in the posterior 
mediastinal and the bronchia) glands. 

In the large posterior mediastinal gland there are about 6 foci one-eighth inch in 
diameter projecting as roundish bodies of a grayish translucent appearance above 
the cut surface. Each cuntains a yellowish necrotic centet. 

In the gland at root of left bronchus there are about 10 precisely similar foci. 
In the small gland at the root of the right bronchus, 1 similar focus. 

Old fibrous adhesions between lungs and diaphragm, of slight extent. 

No. 346.—Half Holstein cow, 9 years old. Weight, 1,000 pounds, Calved Septem- 
ber, 1892; is giving milk. Pregnant since March 14, 1893. 

March 27, 1893, midnight: First injection, 0.4 cc. tuberculin K. Before injection, 
maximum temperature, 101.8° (5 p.m.); after injection, reached in nineteen hours, 
106.4° (7 p.m.). (For complete record see p. 67.) 
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‘Two smaller soft cheesy foci situated near cephalic margin of the same lobe each 
one-half to three-fourths inch in diameter. 

‘Three quite small glands embedded in the lung tissue of this lobe between the 
pulmonary artery and main bronchus contain firm, partly necrotic foci. Inthe main 
bronchus near its root a few submucous tubercles. In the right cephalic lobe 
there is 1 soft cheesy focus about one-half inch in diameter. 

Bronchial glands: The oue at root of left bronchus about the size of a small fst. 
‘The one at root of right supernumerary bronchus cuntuins 10 to 15 tuberculous 
foci. The one situated in the bifurcation is as large as a hen’s egg and almost 
entirely converted into a caseous mass in which are embedded gritty particles. The 
posterior mediastinal glands are also involved and contain numerous foci from 
one-eighth to one-half inch apart, the larger soft and cheesy. 

In general, all thoracic glands affecteil and a few large glands noted where in nor- 
inal lungs they are 80 minute as to be overlooked. 

The bronchial glands are farther advanced in disease than the mediastinals. 

One gland removed with spleen, and in all probability belonging to the portal 
glands, contains two tnberculous foci, yellowish, cheesy, still firm, aud partly cal- 
eareons, 








No. 352.—Holatein cow, 3 years old. Weight, 700 pounds. Calved March 19, 1893, 
and hax not been served by bull since; is giving milk. 

April 12, 1893, midnight: First injection, 0.25 ce. tuberculin 8. Before injection, 
maximum temperature, 103° (6 p.m.); after injection. reached in ten hours, 106.2° 
(10.a,m.). (For complete record see p. 68.) 

May 1, 1893, miduight: Second injection, 0. 
maximum temperature, 100 (5p. m.); after inj 
(7a.m.). (For complete record see p. 73.) 

May 10, 1893: Killed for examination. 

Autopay.— Left retropharyugeal gland about 2 inches in diameter, slightly irrega- 
lar in xhape. Onuection the parenchyma is found containing tuberculous foci made 
up of putty-like masses, mixed with a few calcareous particles. They vary from one- 
eighth to 1 inch in diameter, and are surrounded with considerable connective tissue. 









5 ee. tuberenlin 8. Before injection, 
ion, reached in seven hours, 104.3° 











Jersey cow, | years old. Weight, 600 pounds. Calved March 26, 1893, 
not heen served by bull since: is giving milk. 

April 12, 1893, midnight: First injection. 0.25 ce. tuberculin 8. Before injection 
maximum temperature 102.6 (4 p.m.); after injection, renched in seventeen hours, 
103.8 (5 p.m.). (For complete record see p. 68.) 

Muay 1, 1893, midnight: Second injection, 0.25 cc. tuberculin 8. Before injection, 
minimum temperature 102.6° (5 p. m.); after injection, reached in nineteen hours, 
104.3" (7a. m.), (For completo record eve p. 73.) 

May 3, 1493: Killed for examination, 

Autopay.—No tuberculous lesions were found in this animal, 
























No. .t4,—Cow, tifteen-sixteenths Holstein, 9 years old. Weight, 1,100 pounds.” 
Calved March 28, 193, and has not been served by bull since; is giving milk. 

May 1, 1893, midnight: First injection, 0.25 cc, tuberculin S, Before injection, 
maximum temperature 108:5° (6 p. m.); after injection, reached in twolve hours, 
i,m.) (For complete record see p. 68.) 

, 1893, midnight: Second injection, 0.25 ec. tnherculin 8, Before injection, 
1 temperature 102.6 (6p. m.); after injection, reached in eighteen hours, 
103° (6 p.in.). (For complete record see p. 73.) 

June #, 1493: Killed for examination. 

Autopsy.—Thorax: In the lungs there are 4 foei of tuberculous infection, all 
situated iu the caudal lobes, They are best described separately. 

Focus No. 1 is situated on the median edge of right caudal lobe about 13 inches from 
candal tip. ‘The forns itself is about 1} inchs long and nearly three-fourths inch in 
























May 25, 1893, midnight; Second injection, 0. 25e0. tuberentin Ss. 
maximum temperature, 101. 8° (6p, m.); after injection, reached in: 
102,9° (5 p.m.) (For complete record see p, 73.) 

May 27, 1893: Killed for examination. 

Autopry.—Thorax: The most candal of the posterior mediastinal Leer 
cephalic end considerably enlarged, three-fourths inch thick,and 1f inches wide. On 
section the greater part is found to be in a condition of tuberentons infiltration, of 

a grayish appearance, in which are embedded a considerable number of soft cheesy 
foci containing afew gritty particles. One of these choesy foci is fully one-half 
inch in diameter, Along the middle portion of the same gland is another taheren- 
Jous mass abont 1 by } inch in size, containing 4 foci, some of which are firm and 
yellow, others are «till grayish with yellowish lines within them, 

‘The second gland of this group has about one-fourth of its mass in the samo condt- 
tion ns that just described, ‘This gland 1 abont 1 by | by gineh in size. The third 
gland of the group, slightly larger than the second, is normal. The fourth gland, 
which is 12 by 1 by + inch has two-thirds of its substance in the «ame tubercnlons 
condition, ‘The fitth, sixth, and seventh glands of this group are normal. 

‘The bronchial gland at root of right bronehus ia slightly larger than normal and 
contains e region of grayish infiltration about 1 inch in diameter, containing 6 or 
more sinall yellowish foci, quite firm and gritty in the center. One mesenteric 
gland containa in its cortex a dozen or more small tubercles, some yellowish and 
nearly one-olghth inch in diameter, projecting markedly above the ent surface, 

‘Traumatic inflammatory adhesion between second stomach and neighboring 
organs. 


No. 359,—Holstein cow, 7 years old. Weight, 1,000 pounds, Calved, July, 1892; 
is still giving wk, Pregnant since August 26, 1802. 

May 1, 1893, midnight: First injection, 0.25 ce, tuberculin 8. Before injection, 
maximum temperature, 103.2° (6 p.m.); after injection, reached in fourteen hours, 
107.3° (2 p.m.) (For complete record see py, 68.) 

May 25, 1893, midnight: Second injection, 0.25 cc. tuberculin 8, Before injection, 
maximum tomperatare, 103.4° (6 p.m.) ; after injection, 108° (6 p,m.) (For complete 
record see p. 73.) 

May 26,4 p.m.: The cow vave birth tom healthy ealf, after which the temperatures 
were no longer taken. 

June 15, 1803: Killed for examination, 

Autopsy.—Thorax: In the right caudal lobe near the median border on the dorsal 
aspect, andabout midway between caudal and cephalic border there is a small foous 
about 1 to Lb inches in diameter directly under the pleura, made up of a collection of 
foci in various stages of degeneration. The innermost are soft, caseous, and sur- 
rowed by a thick wall. Several of these communicate directly by means of small 
openings with a small, dilated bronchas filled with yellowish, cheesy matter, 
Some of the exterior fori are composed of a very thick grayish wall and a «mall, very 
soft, yellowish center. These are about one-fourth inch in diameter. 

Large posterior mediastinal gland, the most candal of the series, is of the usual 
size, but is found to contain firm nodules in its substance. On the flat surface oppo 
site the hilus there is a collection of nodules projecting above the surface, which on 
section are made up of a central, yellowish core, surrounded by a grayish capsule, 
On entting into the gland there are found four or five separate regions of disease, 
consisting each of one or more foci one-cighth to one-fourth inch in diameter, which 
are firm, grayish on section, and have a yellowish, necrotic center. ‘There ix only 
one gritty focus abont oue-eighth inch in diameter, 

The next gland of the series is about 1 inch in diameter and contains about Kero 
fourth-inch foci, all in thesame condition as thosedeseribed, The third glame> Lagos 
Linch in diameter, coutains 1 such focns. ‘The fourth gland, ¢ by } inch ixs Ss 
tainn 6 or 6 similar fooi and 1 smaller gritty focus. "Whe HMa Qawk, doo 
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Autopsy.—Thorax: In the caudal lobes of both lungs there are three tuberculous 
foci: 

(1) In the left caudal lobe, about 1 inch from caudal extremity, is a collection of 
two or three caseons, quite soft fuci, the whole about one-half inch in diameter, 
inclosed in more or lene connective tissue, and with periphery free from recent infil- 
tration. 

) Exactly corresponding in position to the preceding focus iv one in the right 
udal lobe, consisting of 0 soft, cheesy mass inclosed in a capsule. 

(3) In the left caudal lobe there is a second focus situated near median border of 
lobe on its dorsal aspect and about 3 or 4 inches from the caudal tip of lobe. This 
focus, 1 or 2 inches in diameter, on first cutting into it, appeared as a very recent 
infiltration, The almost normal Jung tissue is studded with an immense number of 
miliary tubercles. On closer examination a contiguous focus of emall cnseous masses 
is found, and a small dilated air tube choked with cnseous material in communica- 
tion with this region. 

The large posterior mediastinal gland contains three foci about one-fourth inch 
in diameter. These appear as grayieh, gelatinous-looking masses projecting above 
the cut surface and containing some yellowish gritty particles. One of the other 
glands of this series contains two small foci of the same character. 

Bronchial gland at the rot of left bronchus contains aboutsix similar foci. The 
glands at root of right bronchus, the one at the bifurcation, and the one at the root 
of the right supernumerary bronchus contain each a single similar focus. 

Three mesenteric glands contain each several smail, firm, yellow tubercles. A 
fourth gland is as large as a hen’s egg, and on section the medullary portion is found 
converted into a yellowish, still firm, necrotic mass. 


























—Cow, seven-eighths Holstein. 9 years old. Weight, 950 pounds. Calved 
January 31, 1893, and has not since been served by bull; is giving milk. 

May 1, 1893, midnight: First injection, 0.25 ce. tuberculin 8. Before injection, 
imum temperature, 108.2° (6 p.m.); after injection, reached in fourteen hours, 
2p.m.). (For complete record see p. 69.) 

May 25, 1893, midnight: Second injection, 0.25 cc. tuberculin 8. Before injection, 
maximum temperature, 102.8° (8 p.m.); after injection, 102.7° (5 p.m.). (For com- 
pleto record seo p. 73.) 

June 19, 1893: Killed for examination. 

Autopsy.—One of the retropharyngeal glands is somewhat enlarged and contains 
a cheesy focus from one-half to three-fourths inch in diameter. The very soft con- 
tents are surrounded by distinct, connective-tissue capaule. . 

Thorax: In the large posterior mediastinal gland, which is not visibly enlarged, 
there is in the middle of its length along one border a region abont 2 inches long 
which appears very nodular from the exterior and feels firm and nodular to the 
touch. In this mass only one distinctly tuberculous focus is found. This is about 
three-sixtcenths inch in diameter, firm, yellowish, and projecting markedly above the 
ent surface. One other minute yellowish focus discovered in this gland. In 
onesother mediastinal gland there is some firm, cicatricial tissue in the cortex indica- 
tive of healed tuberculosis. In the gland situated on the dorsal aspect of the 
trachea, near the right supernumerary bronchus, there is » similar circumscribed 
mass of very fine nodular tissue and a minute yellowish tubercle. The right 
yentral and principal lobes are firmly adherent to the diaphragm by means of deli- 
cate connective-tissue expansions. Similar slight attachments are found between 
pericardium and diuphragm and pericardium and the smaller lobes. 

Abdomen: Over the cephalic half of the convex surface of the liver there ate a 
uumber of old, fibrous adhesions attaching the anterior to cephalic lobe and the 
diaphragm. In the same lobe are several regions of yellowish infiltration, probably 
of embohe origin und due to parasites. 
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Temperature as takon before und after the injection of tuberculin—Continued. 
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«Given « preliminary tnberonlin teat December 7, \8. 
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Temperature ae taken before and after the injection of tuberculin—Continued. 
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Temperature an token before and after the injection of tuberculin—Continued. 
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10p.m.. 100.8 106.0 1024 104.0 102.0 
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Temperature aa taken before and after the injection of tuberculin—Continned. 
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Temperature ax taken before and ufler the injeotion of tuberentin—Continued. 
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May 25. Mey 28. May 25. Mar 7. 
After Before After 
101.4 tone 
101.5, 101.6 
101.6 . 1044 


101.2 105.2 





Inj. tuberculin S. | Inj. tuberculin 5. 





May 25. May 
‘Before. | Aer” 
















101.4 


101.5 
101.6 
101.6 


334 
Hour. May 25. May 26. 

"Before After 
injection. injection. 



















Baw sive isiscekessieea cet 101.8 
9a. 101.0 
10am 101.2 
Mam 
12 noon 101.8 
1p.m 
2p. 02,0 
ap. 102.1 
4p. a 
6p. 
ip. 
Bp. 
9p. 
10p. 
ilp. 
12m 





101.5 
Wl? ... 


101.2 ..... 


"101.8 


10d)... 
101.6 |... 








ios 
i016 































836 a9 
25, | May 26. May 25. Max 28. 
Relore. | Alter i,m 

Injection. injection. injeetion.linjectian. 
126 cece. 108.0 

102.6 i014, 102.0 

secbeinss ORB | yoLa 
i620° ea HOLS ION 
102.8 101.2 

101.0 

101. 





101.8 
102.4 


102.2 











719 


“awd 1x9u vow sayoHt tHaysotN-ywoul 40,1 , 











pyuoyjzod pesouas 
+ anode we omen nop euTeETe 91doyIOL1IE 
a “epayy yaarayyp Jo 

5 





‘oy pau vayfooandy Jo oquNT oTquIapTH 
-Hoo wv fiaywc snoqdionte Jo yanonre oFaKI y' 


ororon'c oror 
ZERES 





81 


four quarters of the udder. The milk from each quarter of the udder 
of cow No. 283 was drawn into a separate sterile bottle. Guinea pig 
No. 33 was injected with the milk from the right forward quarter, No. 
34 trom the left forward quarter, No. 35 from the right hind quarter, 
and No. 36 from the left hind quarter. 

2891—No, 76 
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its object the detection and removal of all advanced cases of tubercu- 
losis, and especially of cows with diseased udders, would probably 
exclude the sale of most infected milk. . 

In this connection it may be worth while to mention that in a recent 
inspection of over 800 cows which belong to different dairy herds of a 
large city it was found that between 5 and 6 per cent of the animals 
had defective udders. In the majority of cases it was evident that the 
udder trouble was due to present or past affections other than tuber- 
culosis, but in the remaining cases this could not be determined during 
life. 

These experimental observations farther show that now and then the 
presumably mixed milk of dairies may contain enough tubercle bacilli 
to prove fatal to guinea pigs in two months. 
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rounding lung tissue. A fourth small gland is encountered in some 
animals in the acute angle formed by the bifurcation of the trachea 
(Pl. m1, D). 

It seems probable that the gland first described, and denominated 
in these pages as the left bronchial, receives the lymphatics ramifying 
about the bronchi (the peribronchial lymphatics). It is uot improbable 
that it receives the lymphatics of the right as well as of the left bron- 
cbus. Its situation allows this, and its large size, compared with that 
of the right tracheal and its frequent infection, support this view. 

Within the parenchyma of the left caudal lobe I have encountered 
iu rare cases diseased glands situated aloug the main bronchus, 
between it and the pulmonary artery. They may be found in the 
healthy lung, but only after careful dissection and search, as they are 
very small, They do not seem to play any important réle in tubercu- 
losis, for they rarely obtrude themselves ot: account of enlargement. 
They may be called intrapulmonary glands. 

The posterior mediastinal glands (Pl. 1v) form a series or chain of 
glands situated in the dorsal or posterior mediastinum between the 
posterior aorta dorsally and the wsophagus ventrally. This chain 
extends from the pillars of the diaphragm as far as the right super- 
numerary bronchus. Some of the glands of this group may be felt ix 
situ after one side of the thorax has been removed, but they are best 
studied by removing the lungs aud heart with posterior aorta and 
placing the mass with the dorsal aspect of the lungs uppermost. 
After the aorta has been cut away and reflected these glands come 
into view embedded in more or less fat, the lower ones resting on the 
csxophagus and pillars of the diaphragm and loosely held in position 
by means of connective tissue and the serous membranes inclosing the 
inediastinal space. The number of glands in this chain visible to the 
naked eye via more or less in different animals. The hyperplasia 
or enlargement following tubercular infection or inflammation of the 
lungs may perhaps bring some into view and thus account for the var- 
iable number. 

The most important and most coustant gland in this group is the 
extreme caudal member of the chain near the tip of the caudal lobes 
(Pl. 1v, a). It is the largest gland of the chain. In the normal state 
it is a flattened elongated body, from 4 to 6 inches long, three-fourths 
inch broad, and one-half inch thick, rather firmly attached to the mus- 
cular pillars of the diaphragm (g), and extending some distance back 
(caudal) of the large ligament of the lungs (i). Its cephalic end is 
usually divided, the lett lobe projecting farther toward the head than 
the right. It is highly probable that this gland consists of two glands 
fused together. 

From this gland as a starting point the remaining glands seem to 
range themselves in two incomplete series on the right and left side of 
jastinal space. One series terminates in the left bronchial 
“other extends farther toward the head to the gland of the 
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mediastinal with his sophageal glands. The bronchial glands are 
separated by him into those which are attached to the trachea outside 
of the parenchyma of the lungs (ylandule lymphaticw cardiales s. tra- 
cheales posticw) and those accompanying the bronchi into the lung 
tissue (gl. lymph. bronchiales). 

In view of the confusion existing both as regards the name and the 
functions of the thoracic glands, a thorough reinvestigation of this 
subject, by reason of its important bearing on tuberculosis, is highly 
desirable. In the present article the writer maintains the position 
that not only the bronchial but also the posterior mediastinal glands 
as herein described are pulmonary glands, and that the anterior 
mediastinal glands at the root of the thorax are not connected with 
the lings. A nomenclature of the functions would also be of far more 
service than one of position or location. 

It has already been stated that tuberculous changes in the lung 
tissue are in almost every case accompanied by infection of the pul- 
monary glands, as might be anticipated from the functions of these 
glands. On the other hand, there are many cases of tuberculosis 
limited exclusively to the pulmonary glands. Combining these two 
groups of cases, it becomes evident that in almost every case of pul- 
monary infection the pulmonary glands are attacked. Auexamination 
of the tables on pages 139 to 144 shows this very clearly. 

If we restrict our attention to the exclusively glandular tuberculosis 
some interesting facts are at hand. In the 53 cases of tuberculosis 
from one herd, 47 had been infected through the lungs. Of these, 27 
had gland disease only, the lungs being tree. A still closer analysis 
shows that in 5 cases the mediastinals alone, iu 5 the bronchials alone, 
were diseased. 

Among the bronchial set the left bronchial is most frequently 
involved. Among the mediastinals the large candal gland is the 
favored seat of tubercles. This gland, on the whole, is perhaps more 
often found diseased than any other thoracic gland, and hence any 
other lymph gland in body. It should never be overlooked in search- 
ing for the primary seat of disease. In the 53 cases of the herd 
referred to, this gland was diseased in 34, The left bronchial was dis- 
eased in 24 cases only, The other glands of either group are not 
infrequently affected at the same time, but there is no regularity in 
this respect. In advanced cases all thoracic glands are diseased. In 
other herds a similar restriction has been observed by the writer, pro- 
vided the disease was not too far advanced. 

Ind om one herd, 3 had tuberclnlosis of thoracic glands only. 

In 17 «3 rom another herd 3 had tuberculosis of glands only. 

Tn 8 cases from a third herd. nearly all of which were advanced 
eases, 1 had gland disease only. 

Finally, in 34 cases from a fourth herd 11 had the thoracic disease 
restricted to the glands, but of these 10 had tuberculosis of other organs 

in the thorax. 
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Generalized infection is furthermore of great importance in its bea. 
ing on the infection of milk. The possibility of udder infection fron 
without being conceded, we nevertheless find that most of the udder 
tuberculusis encountered is a result of blood infection. The tubercle 
bacilli are carried from some internal focus by way of the bloot 
into the udder. Hence, in all cases of generalized disease, the milk 
should be regarded as dangerous. Tho difficulty from the practical 
standpoint lies in the recognition of such generalized infection during 
life. With the meat the question is simple enough and resolves itself 
into the thorough inspection of every carcass at the abattoir by a 
trained inspector. With the living animal we have only a few guides, 
such as the condition of the udder (pubic) lymph glands or the 
enlargement of some of the superficial lymph glands, such as those of 
the shoulder and flank. But even these guides are untrustworthy and 
liable to lead to erroneous inference at any time. This question of the 
relation of tuberculosis to the public health is too broad a one to be 
discussed here and it has been referred to simply to call attention to 
the important practical bearing of blood infection in tuberculosis. 


INFECTION OF ANIMALS BY THEIR OWN TUBERCULOUS DISCHARGES 
(AUTO-INFECTION). 


Cattle may become reinfected by their own tuberculous discharges 
and thereby materially hasten the dissemination of the disease in their 
own bodies. Perhaps the most common process of reinfection is the 
swallowing of tubercle bacilli which have been coughed up from some 
disintegrating focus in the lung tissue. Tubercle bacilli coughed up in 
this way frequently produce more or less extensive tuberculosis of the 
bronchial tubes, the trachea, and the larynx. It has already been stated 
that tuberculous lesions of these structures have not been observed 
excepting where the lung tissue itself is involved and the disintegrated 
tissue is breaking into an air tube. The inference that infection of the 
air tubes is secondary to the lung lesion, is, therefore, justifiable. The 
tubercle bacilli coughed up may farther infect the tonsils and lymph 
glands of the head and neck. When they are swallowed tuberculosis 
of the digestive tract and the liver may follow as with primary infection 
from without and simulate an infection of the food. 

To what extent such auto-infection actually takes place it is impos- 
sible to estimate, for any infection which has produced lesions within 
the reach of the digestive tract may have come from without as well as 
from the lungs. It is probably of little significance when the discharged 
material from the lungs is slight in amount. When it becomes very 
abundant there may be extensive secondary disease of the intestines, 
asin the case of No. 338 (page 46), in which the Peyer's patches of the 
small intestie were completely infiltrated with tubercles, 
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A few tubercles on omentum. ‘The portal glands as large as hen’s eggs, completely 
necrotic, with much embedded calcareous matter. In the liver only a few small (one- 
eighth to oue-half inch) fo On the capsule a few flattish excroecences. In the 
spleen some necrotic tubercles one-fourth inch in diameter. One flattish tubercle 
on capsule. 

Renal glands tuberculous, 

Meseuterie glands varying in size up to ben's eggs; complotely necrotic. with 


calcareous purticles, 

While it is not to be denied that this calf may have contracted the 
disease through the milk, yet the writer is inclined to look upon the 
disease as contracted from the mother before birth, since the extent of 
the disease is hardly explainable in any other way. The writer has alxo 
seen several other cases of disease in animals not over 2 years old in 
which the generalized infection. with but slight lesions at any one point, 
suggested either congenital disease or infection very early in life. There 
is, to be sure, no positive proof of congenital infection in such cases, but 
the wide dissemination of tuberculous lesions at an early age is very 
suspicious when we bear in inind that tuberculosis becomes generalized 
only after prolonged local disease.* 

Among those who have given this subject considerable attention 
Nocard is inclined to regard congenital disease as uncommon and safely 
left out of account in considering means of prevention. The writer is 
inclined to accept the same view from an independent study of this 
question. The best view to take of this subject is the one suggested by 
Gaertner, that congenital tuberculosis or the transmission of tubercle 
bacilli from the mother to the fetus is but one of the many ways in 
which the virus is disseminated. Circumstances at times may contribute 
to more, at times to less, infection of this kind. There is no doubt that 








“After this article had left the writer's bands a second case of intrauterine infee- 
tion, much more convincing than the one referred to in the text, was dissected. A 
brief description here is justifiable on account of the comparative rarity of such 








cases. 

A cow, about 5 
ated stato twenty-one days 
extensive, probably prima: 
lungs the conghed-up tub 
and the mesenteric glands. ‘The portal system was also infected. 

The pleura had become involved by contizuity with the lung disease and thence 
the peritoneum had become affected, Blood infection was indicated by slight dis- 
ease of both kidneys, 

Tn the left horn of the uterus an ar 2 to 3 inches square was involved. The 
and gregations of tubercles were fonnd in the 
with necrotic centers. About six of the cotyledons were 


ars old (No. 26% in Table V), was killed in an extremely emaci- 
4g birth to a calf. The autopsy showed very 
f the Jungs and pulmonary glands. From the 
ud recently invaded the retropharyngeal 






























f killed at the xame time (21 days old) showed unequivocal marks of con- 
tuberculosis. ‘The lesions were limited to the liver and its glands, one kid- 
nd its gland, and two posterior mediastinal glands. The tuberculous masses 
‘eotts centrally 








" 1 cases necrotic and es 
It seems that the disease of the uterus in the mother was older than three weeks. 


Tho calf was probably infected from this focus betore birth, 
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naked eye. The earliest visible manifestations in the Jymph gland 
are seen on the cut surface as whitish patches, having, when viewed i 
a good light, a slightly granular appearance. Simple hyperplasia ¢ 
the lymph glands in which the follicles appear on the cut surface a 
smooth, whitish, slightly clevated, round patches must be carefully di 
tinguished from early tuberculous lesions. This hyperplasia is simpl 
an increase in the number of lymph cells composing the follicle, aud i 
especially conspicuous in young animals. In these the glands lack th 
pigment markings which appear later on in life, and the uniformly whi 
ish appearance of the cut surface may erroneously suggest tuberculosi 
It is not to be denied that the beginnings of tuberculosis may now an 
then lurk in these follicles, but after somewhat extensive examinatio 
of sections of such regions and a uniformly negative outcome, the write 
is inclined to believe that they may safely be passed over. 

Mistakes are more likely to occur by confusing lesions due to othe 
bacteria, to parasites, and to traumatism with those of tuberculosi: 
unless a certain amount of eantion and reserve is exercised and the ai 
of the microscope or of those especially trained is invoked. 

Bacterial lesions, which resemble tubercles closely and which go t 
make up the pathological condition known as pseudo-tuberculosis, hav 
been found among sheep and smaller animals, but not among cattle 
A general review of this subject will be found in Bulletin No. 6 of th 
Bureau of Animal Industry (pp. 87-95), to which the reader is referred 

Forms of broncho-pneumonia may how and then simulate tubereula 
sis of the lungs, but the characteristic distribution, as described on pag 
91, will generally assist in making « prompt diagnosis. One of thes 
forms of pneumonia has been described by Kitt * who found in section: 
of the lung tissue masses of a specific bacillus. The various cases o 
broncho-pneumonia examined by the writer were so readily distinguish 
able trom tuberculosis that any remarks would be saperfluous. Among 
the more common as well as more perplexing lesions frequently found 
tle, those due to entozoa stand first and deserve a more detailed 
ption. 








WORM NODULES IN THE SMALL IN’ 





ESTINE. 


‘These have been looked upon as the result of true tuberculosis im sev- 
3 Which have come to the writer’s uotice. They are very com- 
mon in the region about Washington. The writer has also seen them 
in New York. In tissues from cattle slaughtered at Chicago they were 
likewise recognized. It is highly probable that they are widely dissemi- 
nated in our country.t 





ire Pnoumonie beim Kinde, Monatshefte fiir praktische Thier! 
D), pe 115. 

en noticed by Dr. Arango in Colombian (South American) cattle.— 
Journal, IXM, p. 105. 
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‘The contents are therefore not removable in toto, except after « 
plete softening and circumscription of the tuberculous: T 
cheesy mass is, moreover, mainly fatty and granular débris. | 
true tuberculosis an extension of the process is usually noticeable; with 
worm tubercles this is not the case, the capsule is directly contiguous 
with healthy gland tissue, and all evidence of encroaching infiltration is 
absent, 

Isolated tubercle-like lesions are found occasionally under the cortex 
of the liver, which are probably of parasitic origin. Unless tuberen- 
losis has been plainly recognized in the glands at the hilus or elsewhere 
in the body, the diagnosis should be left open until such nodules have 
been examined under the microscope. 

Yellow patches, due to fatty degeneration, may appear on the margin 
of the liver, probable as a result of embolism. Though they resemble 
more or less closely the necrotic patches of the tuberculous liver in 
guinea pigs, they contain no traces of the tubereulous process. In 
general taberculous foci in the liver of cattle are roundish and provided 
with a thick, dense, connective tissue wall. 

The importance of a correct diagnosis of tuberculosis of the ndder 
makes it imperative that mistakes be avoided in determining the nature 
of any abnormal appearances on post-mortem examination, It is essen- 
tial that statistics of udder tuberculosis be accurate, for it is upon them 
that the future action of sanitarians will be largely based in dealing 
with this disease. It is highly probable that udder tuberculosis when- 
ever encountered will be generally recognized as such. It is equally 
probable that other changes may now and then be called tuberculosis. 
Tn this connection attention should be called to the aberrant appear- 
ances ovcasionally presented by the freshly-cut surface of udder tissue, 
The usnal pinkish surface is, in some cases, variegated by patches of 
yellow representing foci of intense fatty changes. In portions which 
haye lost the power to secrete the increase of connective tissue com- 
presses the lobules and gives the cut surface a granular appearance 
which might be mistaken for tubercular infiltration. Very deceptive 
are certain yellow nodules which project above the eut surface, They 
are lobules distended with fat and have the normally soft consistency 
of udder tissue. In any case of suspected udder tuberculosis the 
tubercle bacilli should be demonstrated, or else the histological struc- 
ture of tubercle determined in sections of hardened tissue. - 

Another set of deceptive lesions frequently encountered at autopsies 
of cattle are those due to the action of foreign bodies swallowed with 
the food. The frequency with whieh this is observed and the exten- 
sive, often fatal, injuries which are induced thereby, onght to impress 
eattleowners with the necessity of carefully protecting their herds frow 
such calamities. 

The lesions duo to foreign bodies are usually situated ou hesec OPN 
stomach (retigulum) in the form of enlargements OxtRINERS, LENE 
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with the udder or the uterus,* should be looked upon with grave suspi- 
cion and their milk excluded at once from sale. If these extenuating 
circumstances be borne in mind by the public health officials much hard- 
ship may be now and then avoided and the work of extermination of the 
disease be carried on more smoothly and more effectually in the end. 

Another phase of this question which should not be overlooked is 
the relative danger of the air of cow stables to human beings. If more 
than three-fourths of all tuberculous cattle have been infected through 
the air of cow stables why is not the air of stables equally dangerous 
to human beings frequenting them? It would certainly be of interest 
for public health officers to look into this matter more closely. 


TABLES SHOWING THE DISTRIBUTION OF TUBERCULOUS LESIONS IN 
THE BODY OF INFEOTED OATTLE. 


In the following pages an attempt has been made to tabulate the 
lesions as found in tuberculous cattle during the past two years, in order 
that the reader may see at a glance the extent of the lesions, their loca~ 
tion, and the probable manner of infection. 

The preponderance of air over food infection in the Washington herd 
is well shown in Table I. In Table IL the conditions are different. 
Food infection played a prominent part in this herd, as shown by the 
frequency with which the throat and mesenteric glands were found 
diseased. 2 

In Table III air infection again predominates. In Tables IV and V 
mainly advanced cases are given in which the primary foci of infection 
are not definitely traceable. 

The amount of disease in any given organ ia indicated roughly by 
the number of crosses, a single cross indicating slight infection. Dis- 
ease of the retropharyngeal glands is not indicated in this way, a sin- 
gle cross being used to indicate disease of the right or the left side. 
Generalized or blood infection is indicated in the three last columns; 
pearly disease in the columns headed peritoneum and pleura. 

It should be noticed that in this list of 126 head of diseased cattle, 
among which there were not less than 100 milk cows, one case with 
tuberculous udder and three others with infected udder glands were 
found. 





*Vaginal discharges may contaminate the milk with other pathogenic bacteria unless 
extreme cleanliness is observed. 
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gave uo reaction the lesions, though slight, were as marked as in others 
in which a high fever reaction had been obtained.* 

It is not to be denied that in the one class of cases the lesions may 
be sv slight, the changes so recent, that they escape attention, and that 
in the other class the lesions, which are usually quite restricted, are 
undergoing a healing process. However, we have not yet reached that 
stage of information which will permit us to explain satisfactorily these 
discrepancies, and hence we can not as yet unqualifiedly accept the 
infallible action of tuberculin, and we must content ourselves with the 
statement that it is a diagnostic agent of very high power. 

Accepting the great value of tuberculin in revealing tuberculosis not 
recognizable by any other means during the life of the animal we are 
confronted by the necessity of segregating those unimals which have 
reacted with a high temperature and either curing or slaughtering 
them. 

The cure of tuberculosis with tuberculin has been attempted by a 
small number of observers. Frequent injections of small doses into 
guinea pigs were nade by Pfuhlt and by Kitasato} with the result that 
while the disease was greatly prolonged in some animals a cure was not 
attained. Others have attempted to heal experimental tuberculosis of 
theeye in rabbits. The most prolonged observations made by Trudeau§ 
in this country have shown that while a cure may be apparently 
brought about a relapse is likely to occur at any time. With cattle 
the case is somewhat different. If tuberculin could be made to point 
out those numerous cases in which the disease is restricted to one or 
more small foci in the lymph glands a course of treatment with injec- 
tions of tuberculin might be successful in stimulating the body to a 
speedy healing of these foci. But in selecting tuberculous animals 
with tuberculin it is quite impossible to discover how much disease is 
present. To treat any but the most incipient cases would be worse 
than useless. The same objection would hold for any other remedy 
likely to be introduced, The treatment of this disease is not to be rec- 
ommended, therefore, and other means of disposal must be sought. 

Nocard, || in view of the fact that many animals which give a marked 
tuberculin :tion have only insignificant lesions in the body, recom- 
mends that all such as give a distinet reaction be rigorously quarantined 
from the rest of the herd. The healthy animals should be placed in 
thoroughly disintected stables and new animals admitted only after 
they have successfully passed the tuberculin test. He further reecom- 
mends the prompt fattening for slaughter of the infected animals which 
are in good condition. The lesions will be so slight, he adds, that no 














56, and D, Table IV. 






* See Nos. 319, 32 

Zeitschrift f. Hygiene, x1, p. 241. 
4} Zeitachrift £. Hy . B21. 
§ Trans, of the Association of Amer. Physicians, 1893, 1894. 
|| Loe, eit, 











ing nor must they be sold, exchanged, or given away. The 

only give them up to the butcher. 

If we accept Nocard’s view of the infallible action of fubseuitt le 
snggestions require no amendment. We are not inclined to accept it 
at present, however. Hence it is essential that the tuberculin test be 
repeated not later than after an interval of six months, so that it may 
reveal any cases not detected at the first test. Futare repetitions are 
equally important, as the disease germs may possibly be introduced 
later on by tuberculous human beings, or by tuberculous cats, dogs, and 
other domesticated animals. 

In the absence of the tuberculin test or of organized oficial inspec- 
tion, the stock owner should carefully and promptly remove from his 
herd and have destroyed: 

(1) All animals which show emaciation with coughing and any sus- 
picions discharges from the nose." 

(2) Those animals with eularged, prominent glands about the head 
(in front of the ears, under and behind the lower jaw), or enlarged — 
glands in front of the shoulder, in the flank, and behind the udder, 

(3) Animals with suspected tuberculosis of uterus and udder, 





GENERAL SANITARY MEASURES, 


It will probably require more or less time before the use of tuber- 
eulin will have become generally established. Hence preventive meas- 
ures of a general character must still be kept in view for some time to 
come, These measures partly suffer shipwreck from the fact that it is 
often diffienlt to recognize even advanced disease during life. Still, 
much can be done to reduce the amount of infection by following out 
certain general and specific suggestions which the renewed stnady of 
the disease has either originated or else placed on a more substantial 
basis. 

Perhaps the most important preliminary suggestion to be made is 
that the owner of cattle should endeavor to familiarize himself as much 
as possible with the general nature of tuberculosis, its cause, the ways 
jn which the virus may leave the body of the sick and enter that of the 
well, and, lastly, the ways in which it spreads within the body. He will 
by the acqnisition of such fundamental knowledge lift himself above 
the plane where quackery and specifics abound, and understand pre- 


* Now and then omaciation jadae to other sauacs, waoh as the , preseuoe of Torelen. 
bodies in the chest, parenchymatous disease of liver and kidneys, chronic Drea 
pneumonia, ete. Animals affected with these diseases are of no permanent: see a 
pate destruction is, in the end, an actnal es such wale 
ol ie. 





142 








‘pay3 
Ployoouy 
ouo pus 


‘aawoup | 
poziTerenay 


























‘wpavys 
F soppy | 
exe TT | joepuuty 
orang 
*poog oq} yBnoagy A{quqoud uopoasaT 
“(440.0 maQr) 4] pup [IT spsoy fo suoysod uy suoreay enojnosaqnj fo uongssjexT— TIL VIAV 
————— ee -_ 





uw 





TU peony 


some 












and stock-raising. As we are now entering upon an fe 
of this disease, itshould be borne in mind that radical measur 
the best to begin with, and that after the disease has been weeded 
of each large herd by tuberculin one or more times such herd becomes, 
in a sense, an experiment in the prevention of this disease, with the 
element of contagion presumably completely eliminated. The fature 
will then decide how much is to be feared from the lapses of tuber- 
culin, from sourees of the virus ontside of the bovine species, and from 
heredity, breed, and environment as predisposing agents. 


TUBERCULOSIS AND THE PUBLIC HEALTH. 


Much of the difficulty which arises when radical measures for the 
suppression of this disease are discussed is the economic value of the 
preductsof cattle, the meat and themilk, The somewha’ 
views prevailing in this country concerning the nse of the tlesh of ani. 
mals having but trifling tuberculous lesions are offset by the pretty 
definite attitude of Earopean authorities, who claim that the meat from 
inetpient cases of tubereulosis ix entirely fit for food. This attitade 
enables Nocard in his recommendations to suggest the prompt fatten- 
ing of all infected animals for the butcher. This difficulty has been 
solved temporarily in this country by turning the flesh of cattle which 
gave a reaction after the tuberculin test, even when the lesions were 
insignificant, into fertilizers. How far such destrnetion of food is 
called for in the interests of sanitation and sentiment is a question which 


mG be left for future discussion and the wealth of the country to 
sett 


The use of the milk from infected animals is a question (difficult to 
deal with when we consider on the one hand the clamors of public 
health and on the other those of the dairyman who finds it temporarily 
impossible to maintain his business if a large number of animals are at 
once withdrawn from his herd, Ib will be observed that Nocard does 
not forbid the use of the milk of incipient cases. Here also he avoids 
the stumbling block of reform in dairy matters by not making restric 
tions unnecessarily severe. 

- In order to obtain more information on the presence of tabercle 
bueilli in milk the work reported by Dr. Schroeder on pages 7 to 87 was 
undertaken as a continuation of former investigations already pub- 
lished in Bulletin No, 3, These investigations, so far as they refer to 
single animals, confirm those of all former observers, that the milk of 
tuberculous animals is not so frequently infected as las been supposed. 
It may be lnid down as a general rale that the milk of animals in the 
earliest stages of tuberculosis and with perfect udders does not conte 
tubercle bacilli. Only such as show signs of labored breathing So 
of emaciation, such as have enlarged external glands,ox sows MS 
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Pate I1.—Fentral aspect of the bovine lungs. 





i 
H ‘The letters correspond to those on Plate 1. 
H a, ay, right and left caudal lobes. 
iH b, by, right and left veutral lobes. 
| ¢, ¢, first and second right cephalic lobes. 
Cy left cephalic lobe. 
| d, azygos or median lobe (belonging to the right lung). ‘This lobo ix invelved 
4 in the most advanced cases ouly. 
¢, trachea. 
£, sual location of the earliest lesions of tuberculosis, 
U 
| 





VENTRAL ASPECT OF THE BOVINE LUNGS. (* i): 
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Prater 1V.—dornal aapect of the bovine lungs showing the position of the posterior 
mediastinal glands. 


a, a,, caudal lobes. 

4, by, ventral lobes. 

1, 01, Cy cephalic lobes. 

, trachea. 

J, esophagus. 

gy muscular pillars of the diaphragm. 

h, posterior aorta cut through just beyond the arch and reflected #o aa to 
uncover the left bronchial gland A, reating against the root of the left 
bronchus. 

i, caudal margin of the ligament of the lungs (ligamentum latum.) 

‘The mediastinal glands are shown, moxt of them resting on the wsophagns. The 
aorta, fat, and plenral layers which inclose the posterior mediastinal space laterally, 
are removed. 





@, the large caudal gland resting below the wsophagus on the pillars of the dix 
phragm. This gland may be left in the hody when the Iungs and heart 
are removed unless special care ix taken. 

The remaining mediastinal glands are arranged in two sets, on the right and 
the left margin of the esophagus. In this animal there is but one gland 
in the left chain. « ia the gland most frequently diseased and in many 
cases enormonsly enlarged. 

«,, the mot cephalic of the mediastinal series. 


But 7, Bureau of Animal trtuaty. PLare Ill. 
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TRACHEA ANO BRONCHIAL TUBES OF THE BOVINE LUNGS, SHONINS RITES 
Gua y- 
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Piate IV. 


Bul, 7, Bureau of Animal Industry. 





POSTERIOR MEDIASTINAL GLANDS, (x 9). 
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Piate V.sSeotion through the median plane ofthe head of « cow fo show location of tht 
(left) retropharyngeal gland. 


a, brain cavity. 

6, nasal septum. 

¢, lower jaw, sawn through: 

d, tongue. 

¢, posterior nasal passage. 

J, trachea, 

9, epigiottia, reating against soft palate. 

A; weophagus. 

A, left retrophatyhgeal gland, in this cass enlarged to twice the nottnal aize by 
tuberculous deposits. 

‘The opening into the left tonsil is shown a8 a dirk spot undef the soft palate: 

The tonsil itself is situated beneath the mucous membraite, where the 
ent surface of the palate appears and projects slightly above this, so a 
to lie in part under the mucosa of the posterior nasal passage. 


| 


Bul. 7, Bureay of Animal in Puate V. 





fen GLAND. (x4). 
; 











PLATR VI.—Kight lateral aspect of posterior half of a steer's head with akin and auper- 
‘ficial fat removed to show location of lymph glands, (x$.) 


a, lower jaw. 

b, ear passage. 

¢, horn, sawn through near base. 

a, styloia process of occipital bone. 

¢, parotid salivary gland. 

J, submaxillary salivary gland. 

A, right parotid lymph gland, partly hidden under the anterior border of 
the parotid salivary gland. 

B, right post-maxillary lymph glands, the greater por 
the submaxillary salivary gland. 

¢, right submaxillary lymph glands between ramus of lower jaw and aub- 

maxillary salivary gland. 
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LETTER OF SUBMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF ANIMAL INDUSTRY, 
BriooHEMIC LABORATORY, 
Washington, D. C., July 1, 1894. 
Sir: | herewith submit a few points of general interest with reference 
to tuberculin, its composition, use, and effect on the milk when injected 
into cows. 
Respectfully, 
EK, A. DE SCHWEINITZ, 
Chemist of Bureau of Animal Industry. 
Dr. D, K, SALMON, 


Chief Bureau of Animal Industry. 
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No. 456 received the first injection of tuberenlin eleven days. 
inoculation, but showed no reaction. When tested - 
days after, there was a rise of temperature of 1° only. Four m b 
afterwards the pig was found dead, and althongh there were a few 
tubercles in Inngs and liver, and the glands of the knee near the point 
of inoculation were tnberenlous, the animal had died from other causes, 

Tn the case of No, 483, the first injection, seven days after the inocu 
lation, as well as the subsequent ones, eleven and twenty-four days 
after, showed 2 reaction of 1°. The pig was chloroformed on Novem- 
ber 5, just one month after inoculation, but beyond a yery slight swell- 
ing at the point of inoculation there was no sign of lesions. The injec- 
tion with tuberculin had probably checked the disease, In the case of 
No. 485, the first injection with tuberculin showed a rise of 0.4° F, nine 
days after inoculation. The second, eighteen days after, a rise of 0.6° 
F., and one month after, a rise of 2% The pig was found dead on 
December 8, two months after the inoculation. The glands at the 
knee-fold were enlarged and tuberculons, the lungs were hemorrhagic 
and contained a few tubercles; liver and spleen normal. 

Tn two instances the ehgcks gave ® slight reaction upon the first 
injection with tuberculin, but when chloroformed immediately and 
examined seemed healthy, and their temperature before inoculation 
had been a little high. 

Two guinea pigs that had been inoculated with tuberculosis on July 
10 received an injection of tuberculin again on November 8, aud showed 
amarked rise of temperature. They were both found dead a month 
Jater, and autopsy showed ulceration where inocnlated, liver enlarged 
and fatty, lungs covered with tubercles, 

‘These experiments tend to show that the reaction in temperature may 
be influenced by the location of the lesions. So far, however, in the 
examination of tuberculous cattle it has heen impossible to show any 
fixed relationship between the character and extent of the tubercular 
lesion and the amount of reaction. 

To see what lesions would be produced by infecting guinea-pigs with 
feeding them tubercle cultures, 5 pigs were selected, and on May 24, 1894, 
fed 0,5 and 1 ¢, ¢., respectively, of liquid tubercle cnlture. On June 22, 
1894, 1 of these pigs was chloroformed. To outward appearances 
the animal was healthy. The autopsy showed the lungs to be congested 
and covered with a large number of incipient tubercles. The liver was 
soft and friable, and the spleen pale and covered with a number of 
tubercles, “The stomach and intestines did not show any signs of 
tuberculosis. 

‘On July 10 another one of this set of pigs was chloroformed. Autopsy 
| showed about the same condition as the first one, viz, incipient tuber- 

‘enlosis in the sple:n and lungs, but the other organs were apparently 
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The 3 other pigs of this set were to all appearances perfectly hea 
though they all had a high temperature, viz, 103.5°-104° F. 

In the case of glanders Nocard has found that if the virus is i 
duced into the stomach with the fuod of the animal the diseas 
develop rapidly, but the lesions will be found in the lungs and sp 
with no sign of disease in the stomach. The tests on guinea pigs v 
point to the possibility of a similar action in the case of the tah 
bacillus when taken in through the alimentary tract. 


TaBix I.— Temperature reactions of cows on repeated injections of tuberculir 


4 E 
Healthy cows 

| ‘Noo. 

i] 






‘Time, = 
mess) 27 


. Temperature. 





Day before Injection. 





Injected 2 ce, tuberculin at 11 








" Reinjeeted at 1 


Day when injected... a.m, with. . 









Pp. 
Pp 

1 Pe. 
F Mar. 21 | 9p. 
| Mar. 21 | Ip. 

i | Mar. 22 / 7a. 











* Milk collected Mareh 31 and April 1 at 7am. 
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‘ABLE I.— Temperature rouctiuns of cows on repeated injections of tuberculin—Cont’d. 








iottfa| Third tajoo 


{2-! tlon taberon- Tuberulous 
iy lous cows cows Now.-- 
Noo.— 
, Date, Thne, | OF Date. 


27b 285. ; 286.t 


Temperature. 





Apr. 17 





jin at 11 p.m. Injected 2ce.tuberoulinat 1] :80p.m 

















Apr. 13 101.4" 101.0 ' 
Apr. 13 
‘Apr. 13 
Apr. 13 | | Yol-@ : 104.5 | Apr. 
| Apr. 13 101-2 | 101.8 | 105.0. Apr. 
Day when injected ‘Apr. 13 {] ro1:2 | 101.7 | 108.2 © Apr. 
Apr. 13 101.4 | 102.4 103.0 Apr. 
| Apr. 13 1012 | 101.8 | 102.6 ; Apr. 
| j Apr. 
| Apr. 





+ Milk collected at 5 





‘TABLE II.— Percentage variation in the constituente of the milk from healthy and diecased 
cma produced by the injeotion of tuberculin, 














NO, 
eae! REDE | 1 [ 
per | Albu Mas Gin thin Chie. 
Date. Sugar.! “mi 5 total ine ( Remarks. 
pela: nolds. milled. wotide. milk). , 
Mar. 19] 1448 3.33) 315] 5.19 669 4.01 Mo 185 5 OTF H Before injection 
(injected 1 p.m., 
tuberculous.) 


671, .vtv| 1.47 | 008 | After injection. 

oe .00o46 | 632] .437 | Reinjected (1: 
am). 

713.016) 2.00 | 14H] After reinjection. 





1.60 ,066 © Refore injection 
Gnjected 11 pam, 
tuberculous). 

G12 005.786 .udl After injection, 

«21 s0m9 881 | 1092 Reinjected (12:15, 


613.7690 5.70 01 


Mar. 19 15.4400 7204.32 8.19 4014.28 OL 








02.02.2138 | Before injection 
(healthy). 
8.57.42 AMer injection. 


Mar. 31) 1101 417 3.26 25 
Ape 1' 1062) 384) 3.20 1.52 











168 


‘Vanier II.—Percentage cariation in the constituents of the milk from healthy and diseased 
cown produced by the injection of tuberculin—Continued. 















































NO. 217. 
od ; EO Rated so. Chl. 
Albu Ash (in Chilo. Chlo- 
Date. Zeal Sagar. “mt Fat. AMG total rine (in rime | (BS, | Remarks, 
- noids, poli. mille). (anh). (tote 
Mar. 31 10.83) 4.17 73 6.07. 0028 -0216 ' Before injection 
healthy); 
Apr. 1) 10,38 4.16. 289 254 . 70 681.072 3.75 -255 After injection. 
NO, 236. 
Apr. 2! 16.24; 1.92 24a (*) B22 5.30... ..) Before injection 
H 1 (tuberenloun). 
13 | 12 1.5600 272 (") .720 5,70 .088 6.01. 343.—« After injection. 
* Quantity of milk inanfiicient for a dotermination. 
NO. 10, 
Apr. 17) 12.50 38h 323 5M 672 7 -402 Before injection 
(taberculous). 
18) 12.58. BB) 3.20-412 7505.90 8.17 + .487 | After injoction. 
19) 10.52 «3.88! 3.19 3.08 6886.53! | 810 .530 | Second day 
: H ' injection. 
H i ee 
NO, 290. 
Apr. 17 13.62 3.84 5.05 684 5.06 0527.70 .388 | Before injection 
: (tuberculous). 
18 15.31 3.57 7.23 .786 5.13 0891.43 .587 | After injection. 
19 ne 3.87 308 1667 5.65 (0517.71 1487 | Becond day after 
injection. 
‘NO, 217, 3 
Apr 120 11.030 4. it! 1.26 256.681 617.054 | 808.97 Before inject 
«healthy). 
13 9.77 727 7.44 060 8.35 .@21 After injection. 


3.57) 1.39 1.53 


TAMLE 


II1.—Percentage variation in the conatituents of the milk from healthy and diseased 


cova produced by the injection of tuberculin, 








NO. 286. 
Specitic! Total Anh Anh(total Albu 4. 
Date. gravity. | solide. (railk), solids). mifnoide, Seger. Fat 
Loar, ‘mM 6.75 3.05 
Wo 0m. LAT 

7 1.029 10. 8 7128 25S 

NO. 2K 
May 16 Lert mH 4 10.27 
Wey 7a 401 6.03 











Increase after injection in augur, ash, 
Decreane after injection in fat, albui 





apeci 
invids. 


gravity. 
J total aolida. 








Remarks. 


Before injection of tuber 
eulin. 
Do. 


After injection of tuber 
culin. 


| Before injection of tuber 
| eulin. 
, After injection of taber- 
1 ealin, 
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TABLE IV.—Percontage variation in the constituents of the milk from healthy and diseased 
cows produced by the injection of tuberculin. 





No. ec. No. ce. 
la 
Albn- pgp, Anh, Acidity 3 sun | 19 BAOH, | 


a lactic’ 
(nutter. “geld yeyuired for | for volatile 


Tre. milk, {at acids in 


* minotda 








one gram 
| BL 8.95 3.48 

280 6.13 485 Do. 
| Zee 10.25 4.00 After injection. 














May31..| 10.41] 4.16 9.34 Before injection. 





0.74 . 
Jane 1..| 10.17) 5.00; 1.02 ¢ ‘ 11, 68 De. 
Bj 1044) 416; 104, 2856 7124 2138 12.15 Aer injection. 





10.04 | Before injection. 
4 


ens 
ae 





After injection. 














09 | Before injec 
Do. 


ERB 








3 | After injection. 





TaBLe V.—Temperature reaction of cows on repeated injections with tuberculin. 
















































1 Fonrthinjection.! Fifth injection, 
tuberculous tuberculous’ Third injection— 
cows Now.— | cows Nos. — 
Dee nies | Date. ‘Time. ‘ Tuberen- | “ascii 
[ 25. | 26, 285. 26. dons cow | AON 
| 'No.290, COW No. 
Temperature Temperature. ‘Temperature. 
Mayi6.. 100.4 100.7 100. 101.0 100.2 
99.4 100.2 100.0 100. 5. 100.0 
100.8 a 101.5 = 101.2 101.0 101.2 
101.0 100. 101.2 100.2), 101.0 100.8 
100.0 101, 101.2 101.8 |, 101.5) WL 
101.4 = 101. 101.2 101.0 100-4 100.7 
101.0 Ju. 101.7 101.6 102.0 102.0 
101.0 101. 11.8 = 102.6 102.4 102.2 
: berenlin at | 
p.m. 
! a 1 
May 100.8 100.2 100.4 
1 100.6 100.5 
100, 8 102.4 
101.0 | 102.0 
1.6 102.4 
101. af 102.8 
101K (103.5 103.2 


101.8 102.6 024) 
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TaBLe V.— Temperature reaction uf cows on repeated injections with tuberculin—Cout’d. 





Sixth injection, 
taberculons cows 
; ee eg 
Date. Time. 285. 286, 








July 6. 19.4 101.8 
; 101.4 101.2 
108.0 101.8 

102.6 1020 

103.0 102.8 

101.5 103.0 

101.7 103.4 





TABLE VI.—Normal daily percentage variations in the constituents of milk from diseased 
and healthy cows, 























NO. 285. 

ee A terre gs fi “No. 0. a 

| i ' | 3 Ba(OH eae 
| Total | ! Atul Ask | Iodine | 10 Aciity) 1 SHOR 
Date. | goltde. | S8KAF- “Tete. Ft. | cnitiy,! number. + req. for vol- | “laetie) | 36 ne 
aiile fat | | | required for 
acids in one | Tee. milk. 
‘ ‘gram fat. | | 
f j SS ' Ne 

June M) 16.26; 3.12 415. T1643; 36,07 | 
2) 147) 31218) B14 1590, 3 i 
eye ee | 
wl mess! 312) 13) 67 eB. 
15.| 14.84" 3.12 3.08, 6.65 662 3a. 

NO, 217. 
JaneW. 1.97 4.17 © 2.03.50 12.52 vo | 
12. 10.82 xe 152 eon 15. 09 158 
11.30 % 202) (751 1435, 100 
162 25-203, 767 1ho7; 160 
x £ me le 2 
NO. 200. 

Jone tli 16.35 26 596 006, 106 
12) 15.13 95 620 i118 me 
13.18.71 03 1502 9 ry 
we) 15,31! i z ue i) 
1] 16.2 é us » 





171 
SSRREE 





gRERBBEER 





5 cuymosequy a ‘ mee, on 
porate, “Uo pang. | “woretnoouy mnt y mL Ue 





Cremona “act <q ‘prog vopeyg amormpiodx yy uywaooey 4) 
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{-mynaseqns Jo para} ‘uoyyetnoony Jo oer 


tod yp ‘ome ron 
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‘TABLY 1X.—Keaction in temperature with tuberoulin in tuberoulous guinea pige at diffor- 








ont dates after infection. 
Tt ee o 129. = =< - No. 426 11 
‘ Deis: ai * Tem- ah om Tem- | De im Tem- 
2 He . Dat . | pera! Date. : 
we. para: Date. ime. Time. pers 


i jare. | | lure. 





H 
ee July 21 10am 





“100.4 July 22! 9am. | 1024 





Tajeoted j oc. tuberculin. | Injected j ce. tuberenlin. | Tore toe. taberentin, 


102.8 July 21 1064 July 2) Mam 
103.6 July 2 Jo4 : July 22) 1 p.m 
51 10a:0 July 21 j oa say 2 3pm. 




















“Ingeoted bee tuberculin, “Injected § or tuberculin, Injected ee. tubereulin 

































104.2 July 25; 1103.2 July 26 12m 104.6 
106.4 Suly 35 Ws July 2 2pm] 1008 
2 1036 uly 25 082 Suly 26 °4 pans.) load 
 Noatv. 
‘ | ‘Tem. | | Tem- g Tom. 
Date. ° Time. ! pera. || Date. . Time. | pera-' Date, ‘Time. por 
; ure. 


ture. ture. 








Bofure injection. July 27° 10a.m..” 102.4 y % 10am. 103.2 July | am, 102.6 








Tajected j ce. tuberculin, Injected joc. tubereulin. 





1 ‘ 103. 8 July 2! 12m....) 104.0. July 12m 103.8 
13.0 Joly 28. 2p-m-.-| 108.8 1 Taly | 2pm... 106.0 
108.4 my 2 4pm... 








July 21, 10am... 





“Injected Ace. tnbercultn. Injected ace. tubereulin. Injected j cc. tuberculin. 











| 302. 8 ; | aly 21 03.6, Suly 22 103.8 
| 103.6 "Ju y 215 03,6 | duly 22 104.2 
2] 108.6 | July 21 03.4 | Suly 22 104.0 























i | Tem- Tem- 
Date. Time. | pera 9 

ture. r. 

Gebers iajortion’ July au! 10 a.m 102.0 | ly 25 | 10a.m.. iF 102.6 | July 26 10am.. 102.8 





i 1 


ene tse ce 
“Injected dee. tuberenlin. Injected j cc. tuberculin, ' Injected } ce. tuberenin, 
July 4) 12m 
‘ter injection | Jay 24, 2p 
m4 | 4p. 
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Tasre X.—Reaotion in temperature with tuberoulin in tuberculous guinea pige at different 
































































































































































































dates after infection. 
‘No. 482, q No. 482. 
Tem. | | ‘Tem. 
Date. | Time. | pera- | ute, | Time. pera; Date, 
ture. \ ture, ; 
Before injection.| Oct. 12] 10 a.m.. 101.8 : Oct. 16! 9:30am, 1026 Ort. 18|9:30a.m.! 102.2 
. : i j 
Injected derculin. | Injected pee. tuberenlin. |” Injected j ev. tuberculin. 
102.8 ‘| Oct. 
i Oct. 18 }6p.m 102.4 
H 
No. ae. 4 Cnsoulate July 10, 1893.) 
7 Tem 7 i 1 
Date. | Time. | pera-'| Date. ‘pera ll Date. | Time. 
ture, j 
—_—_ —“ : t 
Before injeotion.| Oct. 25 1 9:30 n. ms 102.2 Nov. 4/108, m.. 103.0 
Injected 3 ce. tuberculin. Tnje gcc. tuberculin, | Injected 3 ce, tuberculin. 
gy glen aptider tlimmecl tag, Bee lama eee 
28 2 ‘| ov. mH...) 102 lov. pin =-.| 106. 
After injeotion.)| Oot” 25 Tl) a0z4 | Now. 1]4 p.m | 103.2 | Nov. 8 apace 105.0 
Oot. 25 | 102, 2 | Nor. 1|G6pm.. wea | 
No. i ties No. 487 (a). | Node). 
Trem. { Tem. | Tem 
Date, | Time. ; pera , Dute. ‘Time. ‘ pera-|) Date. | ‘Time. — pern- 
| ture, | i ‘ture. j ture. 
= f PS ye fe eie 
Before injeo: ! i 
tion... Oct. 16 |9:30a.m.) 103.4 | Oct. 18] 9:30 a.m.) 102.4 
a Hy, aif 
3 Injected j ce. tuberculin. | Injected § cc. tuberenlin. + Injected 
6 ieee $ fern =) 
11:30a.m| 103.4! Oot. 18 
Bp.m...| 103.0 i] Oct. 18 
6 p.m...| 102.4; Oct, 18 
i 
No. 487 (a). No. 484 (a). ilated df ale.10, 1809.) 
i 
Tem- 
Date. | Time. | pera-|| Date. | Time. Time. 
1 aaa | 103.4 
Injected 4c, tubercenlin, 
1 
1 
1 
1 
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Tasty X.—Reaction in temperature with tuberculin in tuberoulous guinea pigeat diferent 
dates after infection—Continued. 








No. 483. ‘Wo.485, | No, 483. 
Tem. ‘Tem- 

Dats. Time. | pera: || Date. | Time. | peru-| Date. | Time. 
ture, ture, 








Befure injection Oct, 14 |9:80a.m.| 102.8 | Oct. 16 /9:30a.m.| 102-4 | Oot. 18 |9:300.my.) 168 











After Injection 

















Date. | Time. | pera 





Bofore injection | Oct. 25 | 9:30a.m.| 102.6 











After injection . 














No. 481 (ce). 





Date. | Time. 








Oct. 16 | 9:80 a.m. 











Injected § cc. tuberculin. |) Injected 3 cc. taberculin. 





Oct. 16] 11:30am] 102.6 |) Oot, 18 | 11-30a.mn) 



































Oct. 16/3p.m...| 102.8 | Oet. 18] 3:30pan.,, 
Oot. 16/6 p.m---| 102.8 | Oot 18}6p.m..2 
No, 481 (6). No. 488 (0). Faceciaieg eT Hey 
‘Tem 
Date, | Time. | pera-|| Date. | ‘Tims. 
ture, | 








i i | 
Mefore infec- | i 


tion -.-----.] Oct. 2 |9:10a.m./ 103.0 | Nov. 1 |9:30a.mn. 











4 Tnjuoted j cc, tuberealin, 
5 





















































¥21l U.S. Bureau of animal 
Dz3 industry. 93592 
no.z-7 Bulletin. 














